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FOREWORD 


I have gone through A First-book of Prac- 
tical Geometry written by my old student and 
friend Mr. E. V. Eamanan, of the Bolarum 

High School. 

One very striking feature about the book is 
that almost every problem is preceded by a num- 
ber of suitable exercises leading up to the construc- 
tions used in the problems. Another good feature 
is that the truths of theoretical geometry as derived 
from the practical exercises are collected at the end 
of the book under “Miscellaneous Propositions B.” 
The exercises are copious, -well-graded and are 
drawn from data familiar to the pupils. 

These considerations will, I am sure, make the 
book very useful for the pupils of the Middle 
Schools in these Dominions. 


M. V. Axunachala Sastzi, MA., L.T. 


Hydeeabad 
(Deccan), 
S:3nd June^ 193i> 


Professor of Mathematics, 

Nizam College, Hyderabad 
Deccan, 




PREFACE 


In my experience as teacher of the subject I have 
found that the text books at present in use do not contain 
enough exercises to give the drill necessary for the 
youths in the manipulation of the instruments used in 
elementary constructions. 

It will be admitted by the teachers of mathematios 
that this practice is essential at the early stages, and that 
without this training the boys and girls cannot quickly 
and readily do the constructions, measurements and 
calculations when they do the study of the theoretical 
part in the High School classes. An endeavour has been 
made in this book to supply this want by introducing 
a large number of exercises. 

I have seen that inductive and empirical methods 
are better suited for teaching Geometry to the youiigi 
The exercises have been so arranged as to lead the 
pupils to arrive at the truths from their own drawings 
and measurements. 

To excite interest local names and places familiar to 
the learners have been introduced in sums on directions, 
heights and distances. It is hoped that this book will 
serve as a text-book preparatory to the theoretical 
geometry taught in the higher forms, equipped as the ^ 
pupils will be with a practical knowledge of the truths 
of most of the theorems. 

I shall be thankful for the suggestions that may be 
offered for improving the usefulness of the book. 

B0LA.|f[jM High School for Boys. 

2011 June 193d. 


} 


R. V. R. 
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CHAPTER I. 


I— A POINT. 

A dot made by the sharpest piencil is ^poini. 

A point is so small that it has no length, 
breadth or thickness. It has only position but no 
size or magnitude. 

P. 

A point is named by one letter, as point P. 

Ex. 1. Mark five points on your paper and 
name them. 

Ex. 2. Mark a point A on your paper. Again 
mark another point B. Join A and B. 

II— LINES. 

Mark two points on your paper. Call them 
P and Q. Join them with a sharp pencil. This 
is called a line. 


A line joins two points. 

A lino is named by two letters, as, the line 
AB; the line CD. A line has only length but no 
breadth. 


Pig. 1. 
Fig. 2. 



You can join two points in two different way 
either 'directly as in figure 1, or crookedly as ’ 
figure 2. 
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In fig. 1. AB is a straight lino. The lino 
joining the two points does not change in direction. 

A straight line joins two i)oints without any 
change in direction. 

In Fig. ‘2. CD is a curved line- The line 
joining the two points changes in direction. 

A curved line joining two points changes in 
direction. 

You can go to your school from your house by 
several roads. But you will find that the straight 
road is the shortest one. So also a straight line is 
the shortest distance between two points. 



_In each of these figures you find that two 
straight lines cut one another at only one point. 


PiioPEETiES OF Straight Lines. 

1. A straight lino does not change in direc- 
tion. 

2. It is the shortest distance bctweeis. two 
points. 
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3. Two straight lines can cross one another 
at only one point. A point is correctly marked by 
crossing tw’o small straight linos. P and Q are 
points. 

P X Q X 

III— STEAIGHT LINES AND THEIE 
MEASUEEMBNTS. 

Straight lines are drawn with the ruler or the 
scale found in your mathematical instrument bos. 

On one edge of the scale you have inches 
marked and on the other centimetres. 

Each inch is divided into ten equal parts. 
Each division of an inch is equal to ^ ’I 
inch. 


Each centimetre too is divided into ten equal 
parts. Each division of a centimetre is equal to ^^5 
or T of a centimetre or one millimetre. 

If a line is 5 inches and five divisions long it is 
read five decimal five inches, and written 6'6". 

If the line is six centimetres and seven divi- 
sions long, it is read six decimal seVhn centimetres, 
and written 6‘7 cm. 

Ex. 1. Measure the following lines first in 
inches, then in centimetres and write down the 
length of each. 
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TABLES. 


British System. 


12 Inches {in. or") mahe 1 Foot (ft. or ' ) 

3 Feet „ 1 Yard (yd.) 

220 Yards „ 1 Furlong (fur.) 

S Furlongs „ 1 Mile 

Freych or Metric System. 


10 21 iUimeires (mm.) mahe 1 Centimetre (cm.) 


10 Cenlimeires 
10 Decimetres 
10 Metres 
10 Dehametres 
10 Hectometres 


1 Decimetre. 

1 Metre. 

1 Dehametre. 
1 Hectometre. 
1 Kilometre. 


1 cm. =’39 in. (nearly) 


Ex. 2. Mlfch the help of a foot rule (a measure 
which is a foot long), divided into inches, find 

(i) the length of the long side of a desk, 

(ii) the length of the class room, 

(iii) the height of a door, 

(iv) the breadth of a wundow. 

Ex. 3. With the help of a yard measure, divi- 
ded into feet and inches, find 

(i) the length and breadth of a p^ece of 
cloth, 
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(ii) the length of the school hall, 

(iii) the breadth of the school verandah. 

Ex. 4. With the help of a measuring tape, 
divided into feet and inches, find 

(i) the length of the foot-ball ground, 

(ii) the length and breadth of the badmin- 
ton court, 

(iii) the length of the school compound 
wall, 

(iv) the distances of any two houses from 
the school gate. 

Ex. 5. Mark a point P on the paper. Prom 
P dravr a straight line PQ 6 cm. in length. 

Ex. 6. Draw a straight line AB 2'8" long. 
Then make AB one inch longer. 

Ex. 7. Mark a point 0. Prom 0 draw four 
straight lines OA, OB, 00 and OD in different 
directions, of lengths 2’3", 2", 2’9 cm. 5*4 cm. 
respectively. 

Ex. 8. Draw a straight line AB 3’6 cm. long. 
Produce AB to any point 0. Measure BO. Add 
the lengths of AB and BO. Measure AC. What do 
you notice ? 

Ex. 9. Draw a straight line PQ of length 3’8 
cm./Produce PQ to B so that the length QE is 2'2 
cm. Measure PE. 



6 


Ex. 10. Draw a straight linn AB 5" long. 
Murk a point X in AB such that AX=3'8" in 
length. Measure XB. 

' Ex. 11. Draw a straight line MX of length 
7’G cui. Mark a point X in MX such that MX=2 
cm. in ler.eth. Again naark another point Y in 
IMX such that XY = 3’3 cm. in length. Find the 
length of XY and TCrify your result by measure- 
ment. 

Ex. 12. Draw a straight line CD=3'6" in 
length. In CD mark a point X at a distance of 
2'h" from D. ilark also another point Y in CD at 
a distance of '2’' from C. How far is Y from X ? 
Yerify your calculation by measurement. 

Ex. 13. IMark a point X. Mark another point 
Y at a distance of 4 cm. from X. 

'Ex. 14. [Mark a point A and another point 
B at a di^'tauce of 5'5 cm. from A. Join AB. In 
AB lind two points P and Q such that the length 
of AF=2 cm. and that of PQ=2*8 cm. How far is 
B from (|} ? 

Ex. 15. HJs 1-3 miles from B. S is on the 
way. It is 7J mile.s from B. If the three places 
are on a straight road draw a figure on your paper 
showing the throe places. How far is H from S ? 
Verify by measurement. (Take 1 miie = l cm. in 
your figure). 

Ex. 16. One metre = one yard and 3*4". CEx- 
presB 0 cm. in inches. 
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Ex. 17. Ill your scale an incli is divided into 
tenths. In my scale an inch is divided into eigths. 
You measure a straight lino and find it to bo '3‘5". 
What number will express the same length i£ 
measured with my scale ? 

Ex. 18. The map of Europe is drawn to the 
scale of 25 miles to an inch. If on that map you 
find the distance from London to Oxford to he 
2'5" what is the actual distance between the two 
cities ? 

Ex. 19. The Eizam’s State Railway map is 
drawn to the scale one inch to 32 miles. If on that 
map Secunderabad is 1‘6" from Yikarabad, w-hat is 
the actual distance between the two stations 't 

Ex. 20. Ivarimnagar is 40 miles from Kazi- 
pet. What distance wall be shown on the map 
betw'oen the two places if the scale is 16 miles to 
one inch? Draw a straight line showing the 
distance. 

Ex. 21. The distance from Rangoon to 
Colombo is 1,230 miles. What length on a map of 
the Indian Empire drawn to the scale 1 cm. to 100 
miles will express the distance betw’een the two 
places ? Draw a straight line showing the distance. 

Ex. 22. Secunderabad is 120 miles from 
Wadi. What length will express the distance bet- 
w'cen the two places on a map drawn to scale 1 
cm. = 8 miles ? Draw a straight line to represent 
the distance between the tw'o places. 



CHAPTER II. 


CIRCLES. 

Fit a f.barp pencil to one arm of the compasses. 
See that the point of the pencil and the steel point 
are in the same level 

if ark a point C’ on your paper. Place the 
steel point at C. Keeping 
this steady, turn the pencil- 
arm until the pencil point 
returns to it-, first position. 

A ( urved line is traced hy 
the point of the pencil. The 
figure dra\N n is a circle. 

The point G is called 
the centre of the circle. 

The curved line is called the circumference. 

The distance botwoon the needle point and the 
pencil poijit is called the radius of the circle. 

Mark a point P on the circumference. Join 
CP. Measure CP. This is the length of the 
radius of the circle. 

So the radius of a circle is the distance of any 
point on the circumference from the centre. 



liadius {Singular) 


Radii {Plural) 
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Ex. 1. (a) ]\[ark a point 0 on your paper. 
Take a radius of 2'' m your compasses. With 
centre 0 draw a circle. 

(6) Mark points A, B, C and D on the circum- 
ference. Join these points to 0. Measure OA, 
OB, OC and OB. What do you notice ? 

Ex. 2. Mark a point 0 on your paper. With 
centre 0 and radius =2'4 cm. describe a circle. On 
the circumference mark several points. Measure 
the distance of each point from the centre. "What 
do you notice ? What do you call these lengths ? 

You find that the radii of a circle aic ccjual. 

Ex. 3. Describe a circle of radius 4'2 cm. 
Name the centre P. Mark four points, each being 
at a distance of 4'2 cm. from P. Where do the 
points lie ? 

Ex. 4. Mark a point C on your paper. Mark 
another point D at a distance of 2‘3'‘ fiom 0. 
Mark four more points equally distant from 0. On 
what line do these points lie ? 

Ex. 5. Draw a straight line AB = 2 ‘8 cm. in 
length. With A as centre and radkis 2 cm. draw 
a circle. Again with centre B and radius 2*3 cm. 
draw a cirie. What do you notice 2 

Ex. 6 Mark a point 0 on your paper. With 
centre 0 draw a circle of radius 3 cm. Again with 
the SMne centre draw circles of radii 4 cm., 4‘4 cm. 
and ^ cm. 

2 
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Do these circles cut one another ? These 
circles have the same centre, but have radii of 
difierent lengths. They arc called concentric 
circles. 


ARC 



Mark a point 0. With 
0 as centre and radius 
equal to 4 cm., draw a 
circle. 

Mark two points A 
^and B on the circumference- 

The part AB of the 
circumference is called an 
arc. 


An arc is any part of the circumference of a 
circle. 

-Join AB. The straight line AB is called a 
chord. 


A chord joins the ends of an arc. The figure 
bounded by an arc and a chord is a seginent of a 
circle, (segment = a part). 

Take a point P on the circumference. Join 
PO and produce^t to meet the circumference again 
at Q. P'Q is called a diameter of the circle. 

A diameter of a circle passes through the 
centre and is cut ofi by the circumference at both 
en&. 


A diameter of a circle is twice the radius. 
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Ex. 7. Draw a circle of any radius. Draw a 
diameter in it. Gut out the circular piece and 
fold it along the diameter. What do you notice ? 

Ex. 8. Eepeat Ex. 7, taking circles of 
different radii. What do you learn from your 
results ? 

A diameter divides a circle into two equal 
parts. Each part is called a semi-circle. {Semi 
means half). 

A semi-circle is a part of a circle hounded by 
the diameter and the arc cut off by it. 

Ex. 9. Describe a circle of radius 2'6 cm. In 
that circle draw a chord and a diameter. 

Ex. 10. In a circle of radius 5 cm. mark the 
following : — 

(i) Centre (ii) a radius (iii) circumference 
(iv) an arc (v) a chord (vi) a diameter. 

Ex. 11. Describe a circle of radius 2‘1". On 
the circumference mark four arcs and name them. 

Ex. 12. Mark a point 0. With centre 0 
draw an arc of a circle of radius 3 cm. 

Ex. 13. Describe a circle of diameter 4". 

Ex. 14. Describe semi-circles of radii (i) 
1*2'' (ii) 2 cm. (iii) 2-5" (iv) 1-6'' (v) 3-7 cm. 

"dx.. IS. Describe semi-circles on diameters — ^ 
(i) 2‘3 " (ii) 3'6 cm. (iii) 2-9 " (iv) 6*6 cm. 
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Ex. 16. Draw a straight line AB of length 
n-2 cm. With centre A and radius equal to 4 cm., 
draw an arc above AB. Again with centre B and 
radius SA cm., draw an arc on the same side to 
cut tlic fir-t arc at P. Join AP and BP and 
measure their lengths. 

Ex. 17. Draw a straight line PQ 7 cm. long. 
With centre P and radius equal to 4 cm. draw an 
arc. Again with centre Q and the same radius 
draw another arc to cut the former arc at 0. How 
far is 0 from A and B ? 

Ex. 18. Draw’ a straight line XY equal to 
Gas" ill length. With centre X and radius 1'5" 
draw a circle. With centre Y and radius 1*8" 
draw another circle. Xame the points, where they 
cut, P and Q. 

Ex. 19. Draw a straight line AB of length 
2". With centre A and radius equal to 1‘5 in. 
draw a circle. With B as centre and with the 
same radiu.s draw another circle. At how many 
points do the circumferences cut ? 

Ex. 20. Draw a straight line MN 3" long. 
With centre and radius 1‘5" draw a circle. 
x\gain with X tis centre and wdth the same radius 
draw’ another circle. Do the circumferences cut or 
touch ? 

Ex. 21. Dtaw a straight line ES 7 cm. long. 
With centre B and radius equal to 3 cm. draw a 
cireJe. Again with centre S and with th^ same 
radius dr.aw’ another circle. Do the circumferences 
cut at tw'o points ? 
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Ex. 22. A and B are two points 6 cm. apart. 
With centres A and B describe circles of radii — 

(i) 4 cm. and 3 cm., (ii) 3 cm. and 3 cm., 
(iii) 3 cm. and 2 cm. At how many points do the 
circumferences cut in each case ? What do you 
notice in the third case ? Draw a separate figure 
in each case. 

Ex. 23. Mark two points X and T 2" apart. 
With centres X and Y draw the following pairs of 
circles, the radii of which are — (i) 1‘6" and 1" (ii) 
1" and 1" (iii) 1" and ‘S'’. Which of these circles 
meet ? What is the sum of each pair of radii ? 

What do you learn from Ex. 22 and 23? 

Ex. 24. Without actually drawing find 
which of the following pairs of circles meet, and at 
how many points. The centres are always 5 cm. 
apart. The radii are (i) 3 cm. and 4 cm. (ii) 4 cm. 
and 4 cm. (iii) 2‘5 cm. and 2%5 cm. (iv) 2 cm. and 
3 cm. (v) 3’6 cm. and 1'5 cm. (xi) 2 cm. and 1*5 
cm. (vii) 2 cm. and 2 cm.^(viii) 1*5 cm. and 2*5 cm. 

Ex. 25. Draw a straight line AB 2*5 in. 
long. With centres A and B draw circles of equal 
radii so that the circumferences^ may cut one - 
another. 

Ex. 26. Two points P and Q are 5 cm. 
apart. Find another point 0 which is 4 cm. from 
P and 6 cm. from Q. 

!px. 27. Two points A and B are 2*7 in. 
apart. Find a point P outside AB so that PA is 
equal to PB. 
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Ex. 28. On a straight road two houses X and 
T are 500 yards apart. A well is 350 yards from X 
and 400 yards from Y. Draw a plan to show the 
positions of the three places, (Scale 50 yards=l 
cm.) 

Ex. 29. Your school is 400 yards from your 
house. Find the position of the railway station 
■v\hich is 300 yards from the school and 200 yards 
fnmi the hou^e. (Scale 100 yards=l''). 

Ex. 30. Two points M and X are 7 cm. 
apart. Find a point A distant 7 cm. from each 
of the points M and X. Join AM, MX and AX. 
Describe semi-circles on AM, MX and AX. 

Ex. 31. Draw a circle of radius 6 cm, 
!Mark a point P on the circumference. With P as 
centre and radius 3 cm, draw an arc to cut the 
circumference at Q, Join PQ. Find the length 
of the chord PQ. 

Ex. 32. Draw a circle of radius 1‘7 in. In 
it draw chords of lengths 1", 2”, 1-6", ‘7". 
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CHAPTER III. 

ANGLES. 


Draw a straight 
line OA. Erom 0 draw 
another straight line 
OB. 

AOB is a called an 
angle. 

Ex. 1. Draw a straight line XY 2" long. 
Erom X draw another straight line XZ of length 
1". What is ZXY called ? 

If two straight lines meet at a point an angle 
is formed. 

Ex. 2. Mark a point 0 on your paper. Erom 
0 draw four lines OX, OY, OZ and OM in different 
directions. How many angles are formed ? Name 
them. 

Ex. 3. Draw two straight lines XY and PQ 
cutting one another at 0. How many angles are 
there ? Name them. 

Ex. 4. Draw a circle of any radius. Call 
the centre O. Mark on - the circumference points 
A, B, 9j, D, E and E. Join them to the centre. 
Name the angles formed. 
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AOB is an angle. 

The lines OA 
and OB are called the 
arms of the angle. 

0 is called the 
B vertex. 


Plural of vertex is vertices. 

An angle is named by three letters, as ‘the 
angle AOB' or ‘the angle BOA’ ; if there is only one 
angle at a point, it may also be expressed as ‘the 
angle 0.’ 

Ex. 5. Mark a point X. From X draw two 
lines XY and XZ. Name the angle, the arms and 
the vertex. 

Draw a circle on a piece of paper. Cut out 
the circular piece fig (i) and fold it along a diameter 
into two halves fig (ii). Again fold the semi-circular 
piece into two halves as shown in the figure (iii). 



Then unfold the paper and draw linos 'along 
the creases. 



17 


A 



A 

\ 

o 1 


B 


You see two diameters crossing one another. 
Four equal angles are formed. Each angle is called 
a right angle. AOX is a right angle. Name the 
other right angles. 

The minute hand and the hour hand of a 
clock at any time make an angle. 

At 12 o’clock the minute-hand is over the hour- 
hand. Then the size (or magnitude) of the angle 
between the hands is zero. At 3 o’clock the angle 
made by the hands is a right angle. 


Ar 



QA and OP arc two straight linos. OA is 
over OP. 

3 
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If OA revolves about 0 it makes in different 
positions the angles POAl POAi, etc., and the 
point A traces out a circle with 0 as centre. 

■\Vhen ()A overlaps OP, the magnitude of the 
angle between OA and OP is zero. POAr is a 
right angle. POAs contains tw’o right angles, and 
PUAb three right angles. 

If the arc AAr is divided into 90 equal parts 
A, being the fir^t division, the size of the angle 
POAi is said to bo 1 degree (1°). 

A right angle contains 90’. 

Ex. 6. How many degrees are therein— (i) 
POAs tii) POA, (iii) POAr. 

Ex. 7. How many degrees are there between 
the hour-hand and the minute-hand of a clock at 
the following times— (i) 3 (ii) 6 (iii) 9 (iv) 4 (v) 
7 (vi) 8 (vii) 10 (viii) 11. 

The sign for an angle is L or A . 

Angle AOB may be written as LAOB or 
AOB. 

An angle, is measured with a protractor. 
This is the semi-circular piece in your 
mathematical instrument box. The semi-circular 
arc ih divided into 180 equal parts. Bach small 
mark in the arc is a degree (i")- 

The middle point of the diameter of the 
piece is also marked. This is the centre Of the 
protractor. 
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(a) Measure the angle AOB. 



Place the straight edge of the protractor on 
OA so that the centre of it is at 0. Look at the 
protractor and find which mark of it coincides with 
the line OB or OB produced. The degree marks 
must be counted from the side on which OA lies. 

(b) Make an angle AOB = 45°. 

Draw a straight line OA. OA is one arm of 
the angle. Place the straight edge of the protrac- 
tor in a line with OA. The centre must be at 0. 
Then mark a point on your paper close to the 45th 
mark on the protractor. The 45th division mark 
must be counted from the side on which the first 
arm OA lies. Call this marked point B. Join OB. 
AOB is an angle of 46 degrees (45 ). 

The number of degrees in any angle does not 
change if the arms are lengthened or shortened. So, 
whenever the arm of an angle is too short to reach 
the rim of the protractor, used to measure the angle 
produce the arm. 

A right angle contains 90°. 

All angle smaller than a right angle is called 
an acute angle. 



An finfjlc grpo-tpr tlifin ft rigbt finglp but less 
tbau two is an obtuse angle. 

An angle greater than two rigbt angles is a 
reflex angle. 

Ex. 8. Measure tbe following angles. Wbat 
kind of angle is each ? 




2‘2 



(In the laf-t figure measure all the four angles). 

Ex. 9. Draw a straight line BO 6‘2 cm. 
long. With centre B and radius 3'7 cm. draw an 
arc. Again \\ ith centre C and radius 4 cm. draw 
another arc to cut the former arc at 0. Join OB 
and 00. Measure the angles OCB, OBG and 
BOO. Ho%v manj’ vertices has the figure ? 

Ex. 10. Draw the following angles — 

(1) angle XOY=28“ (2) angle A0B=90“ 
“(3) angle P0Q*=112’ (4) angle MXN=60° (5) 

LXZr=170^ ((3) LKLM-lsr (7) lPQE=77“ 
(«) lPOQ=179^ (9) lBST=56“ (10) LACB=120°. 

Ex. 11. Draw a straight line BC of length 
1'7". At B make an angle CBA equal to G0°. 
Make BA 1-7" long. Join AO. Measure the angles 
A and 0. 
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Ex. 12. Draw a straight) line AB 6 cm. long. 
From A draw a straight line AIv so that lBAK= 
40'. From B draw a straight line BlI making the 
angle ABM =60"'. Let AK and BM cross at 0. 
Measure the angle x\OB. 

Ex. 13, Draw a straight line AB 7 cm. long. 
In AB mark any point 0. At 0 make an angle 
A0C = 70'. Measure the angle BOC, 

Ex. 14. AB is a straight lino. At a point X 
in AB another straight line OX stands on it. 
Measure the angles 0^-V and OXB. "What is their 
sum ? 

Ex. 15. Draw a straight line PQ. Mark a 
point D in it. From D draw any straight line DC. 
Measure the angles CDP and CDQ. ^Yhat is their 
sum ? 


If at a point two angles are formed having a 
common arm they are called adjacent angles. 



Ex. 16. (a) Draw several pairs of straight 

lines such that in each pair one straight line stands 
on another. Find the sum of the adjacent angles 
in each case. 
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(b) From the results of exercises 
IH to K) Vi hat do YOU learn about the sum of the 
adjat cut angles \\”hieh one straight liuc makes v\ ith 
another on the same side of it ? 

Ex. 17. Make au angle Produce 

Pt) to anv point B. How many degrees are there 
in LAUB ? Verify by measurement. 

Ex. 18. AX ifa a straight lino standing on 
V(^ (A l>eing in r(^). AVhat will be the magnitude 
of the other anitle, if LPAX is equal to — (1) 30° 
(2(00 t3jfK) \4) loO (.5)75'' (0)165° (7)87° (8) 
123 (Oj 117 (10) 130 •? 


Ex. 19. Two straight lines AB and CD cut 
one another at 0. If lAOC = 60’ what is the 
magnitude of— (1) lBOC (2) lBOD (3) lAOD. 
'What is the sum of the four angles ? Verify by 
measurement. 


Ex. 20. Two straigiit Hues MN and P(^ cut 
one another at E so that L_iIEQ=125°. What is 
the magnitude of each of the other angles ? Verify 
by measurement. What is the sum of the four 
angles ? 



If two straight 
lines cross one an- 
other the angles 
opposite to one an- 
other are called 
vertically opposite 
angles. In the 


figure lAOP and lBOQ are vertically opposite 
angles. Name another pair of such angles in the 
figure. 
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Ex. 21. la exorcises 19 and 20 hich angles 
do you find eq\xal ? 

Ex. 22. Draw several pairs of sferaigiife lines 
such that in each pair the two straight linos cut 
one another. Find the magnitude cf vertically 
opposite angles in each case. What do you notice ? 

Ex. 23. What do you learn from the results 
of the last throe exorcises ? 

Ex. 24. (a) In a circle of any radius draw a 
diameter AB. Mark any point P on the circum- 
ference. Join PA and PB. Measure the angle 
APB. 

(6) Describe circles of diSereut 
radii. Measure in each circle the angle subtended 
at the circumference by the diameter. IVhat do 
you notice ? 

Ex. 25. (a) Describe a semi-circle on a 
diameter AB equal to 6 cm. Mark points P, Q, 
B, S on the semi-circumference. Join them’ to A 
and B. 

Measure the angles APB, ACffi, ABB and 
ASB. What do you notice ? 

(b) Draw several scmi-oirclos and 
find the angle subtended by the diameter at the 
circumference in each case. 

W'hat do you learn from these results ? 

4 
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Ex. 26. With ceutro () dcscribo a circle of 
radiuh 4*5 cm. Mark two points A and B on the 
( ircamfprence. On the same side of AB mark two 
more points P and Q on the circumforenoo. 

JlIu each of the points P and Q to A and B. 
hleasui’o the aagle=^ APB and AQB. 

Join OA and OB and measure the angle AOB. 

Ex. 27. In a circle of radius ocin. and centre 
0 milk an arc AB. On the circumference mark a 
point X tin the same side of AB as 0. Join each of 
tiie points f) and X to A and B. Measure the 
aimlus AXB and AOB. Hom many times is 
L.AOB of l_AXB? 

Ex. 28. Draw a circle of any radius and 
f all the centre C. AB is any arc of it. M and N 
arc two points on the circumference on the same 
side of AB. Join each of the points M, X and C 
to A and B. Measure the angles subtended by AB 
at 0, ]\I and X. Which angles are equal ? How 
many times is tlio magnitude of L AOB of 
L. AMB ? 

Ex. 29. From your results of exercises 27 
and 2h w hat do you learn about the angles subten- 
ded by the same arc at the centre and the circum- 
ference ? 

Ex. 30. In a circle of any radius mark an 
arc. Draw any two angles so that they stand on 
the same arc and on the same side of it, and have 
their vertices on the circumference. Measure the 
angles. What do you notice ? 



CHAPTER IV. 


BISECTION OF A STRAIGHT LINE. 

Ex. 1. Draw a straight line AB 3" long. 
Mark the middle point of AB. 

Ex. 2. Draw a sii*aight line XY 4 cm. long 
and find its middle point. 

Ex. 3. Draw a straight line PQ 1‘G" long. 
With centre P draw a circle of radius PQ. With 
centre Q and with the same radius draw another 
circle cutting the first circle at M and N. Join 
MN. Let MX cut PQ at 0. Measure PO and QO. 

Ex. 4. Draw a straight line AB 8-3" long. 
Can you mark the middle point? With centre 
A and radius AB draw two arcs one above AB and 
one below it. Again with centre B and with the 
same radius similarly draw arcs cutting the former 
arcs at X and Y. Join XY. Let XY out AB at 0. 
Measure AO and BO. What do you notice ? 

Ex. 5. Draw a straight line XY of length 
5’7 cm. Can you mark the middle point ? With 
centre X and radius equal to more ftian half XY 
draw arcs on both sides of XY. Similarly with 
centre Y and with the same radius draw arcs cut- 
ting the former arcs at A and B. Join AB. Let 
ABcutXYatO. Measure OX and OY. What 
do you notice ? 

Ex. 6. Draw a straight line AB 2'3" long. 
With ruler and compasses and using the method in 
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Ex. 5. fiucl the middle poiut of AB. 'Write -what 
all have done. 

Ex. 7. Find the middle point of a straight 
line S‘5' long with rvdor and compasses only. 

Bhtci mcam, diride into two equal parts. 

COXSTEUCTIOX I. 

Bisect a given straight lino AB. 



Construction : — Draw the straight line AB. 

With centre A and radius greater than half 
AB draw arcs on. both sides of AB. 

Again with centre B and with the same 
radius draw arcs to cut the former arcs at X and 
Y. JoinXY. Let XY cut AB at 0. 


Then AB is bisected at 0. 
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Ex. 8. Biseofc a straight lino MN 6‘7 cm. 
long. 

Ex. 9 Bisect a straight lino AB of length 
8‘8 cm. Call the middle point 0. Again bisect 
AO at P and OB at Q. Measure AP, PO, OQ and 
QB. Into how many equal parts have you divided 
AB ? 

Ex. 10 Divide a straight line PQ 9 cm. long 
into four eqiial parts. 

Ex, 11 Divide a straight line 11 cm. long 
into four equal parts. 

Ex. 12. Draw a straight line AB equal to 
7‘5 cm. Find a fourth part of it. 

Ex, 13. Take two points P and Q 7 cm. 
apart. Find a point A distant 4'5 cm. from P as 
well as from Q. Join AP, AQ and PQ. Find the 
middle points of AP, AQ and PQ. 

Ex. 14. AB is a straight line 3'7" long, and 
0 is its mid-point. Describe semi-circles on OA, 
OB and AB. 

Ex. 15. Draw a straight line AB 10 cm. 
long. Divide it into eight equal parts. 

Ex. 16. Draw a straight line AB equal to 5". 
Divide AB into 4 equal parts at P, Q and E. Des- 
cribe semi-circles on AB, AP, PQ, QE and EB. 



CHAPTER V. 


PERPENDICULAES. 

If I 'itraigbu Hue be at right angles to another 
5traij,ht hno, it is said to be perpendicular to it. 

lY 


A 


X 


B 


XY is at right angles to AB. XY is perpendi- 
cular to AB. 


Set Squares — 



In your instrument bos you have two flat 
pieces as in the figure, each with two sides 
set square, or forming a right angle. 

One is with angles 90", 45° and 45° at the three 
corners ; and the other with angles 90°, 60° and 30°. 

[It must be remembered that the angles at the 
corners of set-squares should not be relied on 
always for constructing angles]. 
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Ex. 1. ’VTifch the help of hcb squares make the 
following angles ; — 

(1' 90“ (2) 15 (3) 30^ (4) 60^ (5) 75^ (G) 150' 
(7) 1357 

Ex. 2. Draw a straight line AB. Mark a 
point X in AB. Take a set-square and place one 
of the sides containing the right angle along AB 
so that the right-angled corner is at X. Draw a 
line XY along the other side of the right angle. 
XY is perpendicular to AB. 

Ex. 3. Draw a straight lino PQ 8 cm. long. 
Mark 0 the middle point of PQ. Draw OR 
perpendicular to PQ as in es. 2. 


I— -Pebpexdicular-bisectob of a straight lixe. 

Ex. 1 In construction I on page 28 measure 
the angles which the bisector makes with the 
straight line AB. What do you notice ? 

Ex. 2. Draw a straight line AB 2*5 in. long. 
Draw (as in construction I) XY bisecting AB at 0. 
Measure the four angles that XY mikes with AB. 
What kind of angles are they ? 

Ex. 3. Draw a straight line PQ 7 cm. long. 
Bisect PQ at right angles. 

Ex. 4 Bisect a straight line 2*9 '' long by a 
straight line at right angles to it. Write the con- 
struction. 
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Ex. B. Draw a straight line XB 2'7 " long. 

AB a-t right angles by a straight line XY 

fLU 0. 

[YF is railed ilic pcrpendicular-hisecior of AB.I 

Tlio line which bisects is called the bisector. 

Ex. 6. Draw a straight lino MX 6'3 cm, 
lung. Draw the pcrpenclicular-biscctor of MX. 

E’<. 7. Draw a straight line XY 6 cm. 
lijng. Wirh centre X draw an arc of radius 5 cm. 
above the line. Again with centre Y and radius 4 
cm. draw another arc to cut the former arc at P. 

in rX and PY. Draw the pcrpondicular-bisec- 
turs of l^X and PY, Let the bisectors moot in 
S. With centre S and radius SP describe a circle. 

Ex, 8. Draw a straight line BC 2’o " long. 
Find a point A dLtant 1%) '' from B and 2 " from 
V. Join AC and AB. Draw the perpendicular- 
bisectors of BC and AB. Let the bisectors meet 
in 0. With 0 as centre and radius OA describe 
a circle. 

Ex. 9. points M and X arc 5 cm, apart. 
Another point K is at a distance of 5 cm. from 
M as well as from X”. Join MK and XE and draw 
■ perpcudiculnr-lRbectors of MK and XK. Let the 
bL.ectors meet in C. With C as centre and radius 
CK describe a circle. 

Ex. 10. Two points arc 2’7 " apart. A third 
point is distant 2 " from the first and 1'8 " from 
the second. Following the method in exercises 8 
and 9 describe a <drelc to pass through the three 
points. Write the eonbtruction. 



33 


II — To DE-U? A PEEPLXDICULAE TO A STEAIGIIT 

LINE AT A GIVEN POINT IN IT. 

Ex. 1. Draw a straight line XY 6 cm. hmg. 
Draw PQ the perpendiciilar-biscctor of XY, bi- 
secting it at 0. OP is perpendicular to XY 
at 0. 

Ex. 2. Draw a straight line AB of length 
7 cm. Mark in AB a point X 3 cm. from A. 
Again in AB mark two more points P and Q each 
1 cm. from X. Draw MX the perpendicular bisec- 
tor of PQ. Does MX pass through X? How is 
MX related to AB ? 

Ex. 3. Draw a straight line AB 7‘7 cm. 
long. Mark a point 0 in AB 4 cm. from B. In 
AB mark two more points P and Q equidistant 
from 0. Draw XY the perpendicular bisector of 
PQ. Does XY pass through 0 ? Measure the 
angle XOA. How is XO related to AB ? 

Ex. 4. Draw a straight lino AB 6-9 cm. in 
length. Mark a point P in AB at .^a distance of 
3 cm. from A. With the help of exercises 3 and 4 
draw at P a perpendicular to AB. 

Ex. S. Draw a straight lino XY 3‘3" long. 
Draw a perpendicular to XY at a point 0 in it, 
distant I’B in. from X. 


5 
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COXSTRUCTIOK -2. 

Pmw a perpendicular to a straight line AB at 
a, gi\cn point 0 in it. 


X 



P O Q 


Construe f ion — With centre 0 and radius less 
than the length OA draw two ares on both sides of 
0 cutting AB at P and Q. With centre P and with 
radius greater than PO draw an arc above AB. 
Aeain with centre Q and with the same radius draw 
an arc to cut the former arc at X. Join XO. Then 
OX is perpendicular to AB. 

Ex. 6. Draw a sti'aight line PQ equal to 2'8" 
in length. At a point W in PQ, 1'7" from P, draw 
a perpendicular to PQ. Write the construction. 

Ex. 7. J)raw a straight line MX 7 cm. long. 
Bind a point X in ililX 3 cm. from X. At X draw 
a perpendicular XO to MX. Write the construc- 
tion. 

Ex. 8. Draw a straight line AB equal to 
4 cm. in length. Mark a point P in AB such that 
AP is 3-8 cm. long. At P draw a perpendicular 
to AB. 



(Hint ; Produce AB to any point C. Witli 
centre P and with any radius draw an arc on both 
sides of P cutting AP at X and PC at Y. Then do 
as in construction 2.) 

Ex. 9. At a point 0 distant 1 cm. from N in 
a straight line MX 7 cm. long, draw a perpendicular 
to MX. Write the construction. 

Ex. 10. Draw a straight line AB 2'T in. long. 
In AB maik two points X and Y such that X is 
2‘5" from A and Y is 2-2'' from B. At X and Y 
draw perpendiculars to AB. 

Ex. 11. At each end of a straight line BC 
5'5 cm. long draw perpendiculars to it. 

Ex. 12. At the ends of a straight line PQ 2" 
long draw two perpendiculars PS and QE in the 
same direction, each being 2" in length. Join ES. 
What kind of angles are formed at E and S ? 

in — A METHOD TO DRAW A PERPERDICULAB AT THE 

END OR VERY NEAR THE END OE A STRAIGHT 

LINE. 

Draw a perpendicular to a straight Ikie AB at A '. — 

With centre A draw a circle of any radius cut- 
ting AB at M. Starting from M and with the same 
radius step off points X and Y along the circum- 
ference. With centres X and Y and with the same 
radius draw ares cutting one another at P. Join 
AP. PA is perpendicular to AB. Test your con- 
struction by measuring the angle PAB. 
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Ex. 13. Praw a straight Ime BC 6‘4 cm. 
long. Find a point A distant 3'7 cm. from B and 
5 cm. from C. Join AC. At A draw a perpendi- 
cular to AC. 

Ex. 14. Draw a straight line PQ equal to 
2.3 in. in length. At its middle point 0 draw a 
]ierpeudicu!ar XO. Make OX equal to OP in 
length. Similarly at P draw a perpendicular PY 
equal to OX and on the same side as OX. Join 
XY. Measin e the four angles in the figure. (The 
mid-point of PQ must be marked by drawing the 
perpeudic uiar bisector). 

Ex. 15. AB is a straight line 4 cm. long. 
C is a point at a distance of 3 cm. from A and 6 
cm. from B. Join AC and BC. At A and B draw 
AP and BQ perpendiculars to AB. Make the per- 
pendiculars each equal to AB. Join PQ. Draw 
such figures on CB and AC also. The figure ABC 
does not lie within any of the fiigures formed by 
the perpendiculars. 

lY — To DRAW A PERREUDICULAR TO A STRAIGHT 

LINE FROM A POINT OUTSIDE THE GIVEN LINE. 

m 

Ex. 1. Describe a circle with a point 0 as 
centre and radius equal to 3 cm. Draw a chord 
AB in it. Join 0 to D the mid-point of AB. 
hleasuro the angles ODB and ODA. What do you 
notice ? 

Ex. 2. Draw four different circles. Draw 
any three chords in each. Find what angle each 
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chord makes with the lino joining the centre to its 
middle point. AYhat do you learn from these 
results ? 

In a circle the line joining the centre to the 
middle point of the chord is perpendicular to the 
chord. 

Ex. 3. Dravi' a straight line AB C cm. long. 
Mark a point 0 above AB. ilark also a point P in 
AB near A. With centre 0 and radius OP draw 
an arc to cut AB again at Q. Construct the per- 
pendicular-hiscctor of P Q. Does it pass through 
0 ? 


Ex. 4. Draw a straight line AB of length 
3*4 in. Alark a point 0 outside AB. Mark also a 
point X in AB near B. With centre 0 and radius 
OX draw an arc cutting AB again at Y. Bisect 
XY at P. Join OP. Measure the angle OPA. How 
is OP related to AB ? 

Ex. S. Draw a straight line AB o' 3 cm. long. 
Mark a point P outside AB. Find two points X 
and Y in AB at equal distances from P. Find 0 
the middle point of XY. Join OP. How is OP * 
related to AB ? 

Ex. 6. CD is a straight lino 5‘3 cm. long. 0 
is a point distant 4 cm. from C and 3 cm. from 
D. In CD mark two points M and N equidistant 
from 0. Join 0 to X the mid-point of MX. By 
measuring the angles find how OX is related 
to CD. 
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COXSTrXCTION 3. 

To draw a straij^ht line perpendicular fco a 
piven ^Iraipljt line from a point fnitside it, 

5 


M 





O 




Let AB be the given straight line and P the 
given point outside it. 


Construction : — Mark a point X in AB. With 
centre P and radius PX draw an arc to cut AB 
jigain at Y. With centres X and Y draw arcs each 
"of radius more tTiau half XY". Let the arcs out one 
another at M. Join PM and produce it to meet AB 
in 0. PO is perpendicular to AB. 


M should be on the same side of AB as P if 
there is no space for the arcs to intersect (cut) on 
the opposite side. Otherwise have P and M on 
opposite sides of AB. 
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Ex. 7. Draw a straight line AB 3‘6 cm. long. 
With centre A and radius 3 cm. draw an arc above 
AB. With centre B and radius 5 cm. draw another 
arc to cut the former arc at C. From C draw a 
perpendicular to AB. Write the construction. 

The distance of a point from a straight line is 
the length of the perpendicular drawn froin the point 
to the line. 

Ex. 8. Draw a straight lino PQ of length 5 
cm. Find a point A distant 4 cm. from P and B'5 
cm. from Q. Construct a perpendicular AO to PQ. 
Write the construction. 

Ex. 9. AB is a straight line 2-5 in. long. P is 
a point distant 2‘5 in. from both A and B. Join 
PA and PB. Draw perpendiculars from P to AB 
and from A to PB. Let the perpendiculars meet 
in 0, Join BO and produce it to meet PA in X. 
Measure the angles PXB and AXB. How is BX 
related to PA ? 

Ex. 10. Describe a circle of radius 3 cm._ 
Call the centre 0. Dr<aw' any chord^ AB. From 0 
draw a perpendicular OP to AB. Measure AP and 
BP. How does P divide AB ? 

Ex. 11. In a circle of radius 1%5'’ draw foiir 
chords. From the centre draw perpendiculars to 
the chords. By measurement find how theperponli- 
culars divide the chords. What do you learn ? 
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A .et wmare anrl n ikt ruler can be used for 
tlrawiui^ a perpendicular from a point P to a 
straight line 


Place a set square so that one of the edges Gon- 
lainiiuj the riolit angle lies along the given line 
(,)R. Place ‘the straight .. 

edge Cif the ruler touching 
the side opposite the right 
angle. Isuv,- hold the| 
ruler firmly and slide the 
set ^qllare along it till the 
other edge parses through P. 
pcndieular. 



7 " 

Then draw the per- 


Ex. 12. Two points A and B are 7 cm. apart. 
A point P is 5 cm. from A and 4 cm. fi’o® 

the dibtaricc u! P from the straight line Ax>, 


Ex. 13. Draw a straight lino 4-6 cim 
long. At M and X construct pcrpondicu ars Mi 
and XQ each being equal to 3 cm. in length, oom 
PN. Bind the distances of Q and lil from PA. 
What do you notice ? 

Ex 14- 3-hvo trees in a row are BOO yards 
apart. A third tree is 200 yards from one and 250 
yards from the other. Prom a figure drawn to the 
scale 100 yds. = 1" find how far the third tree is 
from the line Joining the first two trees. 


Ex. 15. Draw a straight lino AB of length 
2-3 in. Mark a point X distant 1-5 in. fmm A and 
2 in, from B. Prom X draw lines XP, XQ, XR and 
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XS to AB. From X draw also the perpeiiclicuiar to 
AB. Of these which is the shortest Hue ? 

Ex. 16. Draw any straight line PQ. Mark 
a point 0 above it. From 0 draw several lines to 
PQ, Draw also the perpendicular from 0 to PQ. 
Measure all the lines drawn from 0 to PQ. Of 
these which is the shortest line ? 

What do you learn from your re&ults of Ex. 
15 and 16 ? 

The perpendicular id the ahoiieat distance of a 
point from a straight line. 



CHAPTER VI. 


BISECTION x\ND CONSTEUCTION OF 
ANGLES 

I. Bisection op Angles. 

Ex. 1. Draw an angle AOB = 56°. With 
centre 0 and any radius draw an arc to out the 
arms at P and Q. With centres P and Q and with 
the same radius draw arcs to cut one another at X. 
Measure the angles AOX and BOX. 

Ex. 2. PMQ is an angle of 75°. Mark two 
points Iv and L in MP and MQ respectively equi- 
distant from M. Find another point N equidistant 
from K and L. Join MN. Measure the angles 
PMN and QMN. What do you notice ? 

CONSTRUCTION 4. 

Bisect a given angle AOB. 



CoHStrmtion — ^With vertex 0 as centre and 
vith any radius draw arcs to cut the arms at X 
and Y. 
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Again with centres X and Y and with the 
same radius in each case draw arcs to cut one 
another at P. Join OP. 

OP bisects the angle AOB. 

[If the number of degrees in an angle be such 
that its half is a whole number then the bisection 
of the angle can be done after marking half the angle 
with the protractor itself]. 

Ex. 3. Draw a straight line AB 2" long, 
Bind a point P distant 1 in. from A and 1'5 in, 
from B. Join AP. Bisect the angle PAB. Write 
the construction. 

Ex. 4. Two points P and Q are 6 cm. apart. 
Bind another point E distant 6 cm. from P and 
4 cm. from Q. Join PE and EQ. Bisect the angle 
PEQ. Write the construction. 

Ex. 5. Draw a straight line AB 2‘3 in. long. 
At A and B draw in the same direction, AD and 
BC perpendiculars to AB. Bisect the angles DAB 
and ABC. Let the bisectors meet in P. Bind the 
magnitude of the angle APB. 

Ex. 6. Draw a straight line AB. Brom any 
point 0 in it draw a straight line OP. Draw OX 
and OY the bisectors of the angles x\GP and BOP. 
Measure the angle XOY. 

Ex. 7. Draw a pair of straight lines such 
that one straight line stands on another. Bisect 
the adjacent angles. Bind the magnitude of the 
angle between the bisectors. 

Ex. 8. What do you learn from the results 
of exercises 6 and 7 ? 
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IT. To •DnA^Y SOME ANGLES WITH EULEE AND 

COMPASSES ONLY. 

Ex. 9. Draw a straight line AB of any 
length. At A draw AP perpendicular to AB. 
Bi''Gct the angle PAB by a straight line AX. How 
many degrees are there in the angles XAP 
and ^XAB? 

Ex. 10. Draw a straight line XY. Take any 
point 0 in it. At 0 draw a perpendicular OP. 
I >raw OA and OB the bisectors of the angles POX 
and POY respcctiyelv. Bind the magnitude of 
(1) lYOB (2) LYOA (3) lAOB? 

Ex. 11. At a point X in a straight line AB 
draw a perpendicular XO. Draw XP the bisector 
of the angle OXB. xA.gain draw XM and XN the 
bisectors of the angles PXB and PXO respectively. 
Find the magnitude of (1) lAXO (2) LOXP 
(3) LOXX (4) LAXN (6) lAXP (6) LMXB 
(7) LOXM (8) LAXM. 


Ex. 12. With ruler and compasses draw 
^ angles of the fgllowing magnitude : — 


(1) 90° (2) 45° (3) 22^° 

(03 my/ (7) mi/z. 


(4) 67H“ (5) 136° 


Ex. 13. Draw a straight line AB lY in. long. 
At A and B (with ruler and compasses only) make 
angles each ecpral to 45°. Let the arms other than 
AB meet in C. Pleasure the angle ACB. 
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Ex. 14. Praw a straight line AB 5 cm. long. 
From xA drags’ a straight lino xVP so that lBx\B is 
equal to 46". Fi-om B draw a straight line BQ so 
that angle ABQ=90’. Let xVP and BQ meet in 0. 
Measure the lAOB. 

Ex. IS. AB is a straight line 2" long. xAt A 
make an angle equal to 221/2^. At B make an 
angle equal to 45'. Let the arms other than xVB 
meet in 0. Find the distance of 0 from xAB. 

Ex. ’ 16. With centre 0 describe a circle of 
radius 4'.3 cm. On the circumference mark two 
points P and Q 4%5 cm. apart. Join OP and OQ. 
Measure the angle POQ. 

Ex. 17. Describe a circle of radius 1‘2 cm. 
with a point C as centre. Mark a point X on the 
circumference. With X as centre and radius equal 
to CX draw an arc to cut the circumference at Y. 
Join CX and CY. hfeasure the angle XCY. 

Ex. 18. Draw a straight line AB. With 
centre A. draw an arc of any radius to cut AB at C. 
With C as centre and radius equal to CA draw an 
arc to cut the former arc at D. Join ^D. Measure 
the angle DAC. 

Ex, 19. Give a construction for drawing 
with ruler and compasses an angle equal to 60°. 

Ex. 20. PQ is a straight line. 0 is a point in 
it. OX is perpendicular to PQ at 0. At 0 make 
an angle QOM=60'’ (with ruler and compasses 
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onlv). 0:\r is botwecn OX and OQ. Draw OC and 
OA tbe bisectors of LMOX and Ll^fOQ. Find 
the magnitude of fl) LQOA (2) LOOM (3) LMOP 
U) L.QOC b>)L_POC (G)lPOA (7) LXOA 
(h! LCOA. 


Ex 21 With ruler and compasses draw 
angles of the following magnitude 

(1) GO ' m 30 (3) 15’ (4) 75“ (5) 120“ (6) 150“. 

Draw a separate figure for each angle. 


Ex. 22. Draw a straight line AB 5’7 cm. 
long. At A and B make angles (with ruler and 
compasses onh') each equal to 601 Let the arms 
other than AB meet in C. Measure the angle ACB 
and tbe lengths of AC and BO. 


Ex. 23. BC is a straight line 2‘7 in. long. 
Through B draw a line BP making an angle of 60° 
w ith BC. Again through C, on the same side of 
BC, draw another straight line making an angle of 
30 . Let these straight lines cross at A. Measure 
the angle BAO. lYith the mid-point of BC as 
centre and radius equal to ^^BC describe a circle. 
(Protractor should not be used for drawing angles of 
30 and 60 ). 


III. To MAKE AK AKGLE EQUAL TO A GIVEN ANGLE. 

Ex. 24. iMark two points A and B 7 cm. 
apart. Join iVB. With centre A and radius 2'5 
cm. draw a circle cutting AB at P. Again with 
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centre B and with the same radius draw a circle tu 
cut BA at X. In the circle of centre A draw a 
chord PQ equal to 1 cm. Draw a chord XY equal 
to PQ in the other circle. Join AQ and IjA. 
Measure the angles PAQ and XBY. What do you 
notice ? 

Ex. 25. In two equal circles draw two equal 
chords one in each. Measure the angles subtended 
by the chords at the centre. 

What do you learn from Exercises 24 and 2-5 ? 


Ex. 26. Draw an angle AOB= 76'’. Draw a 
straight line XY 3 cm. long. With centre 0 and 
with any radius draw a circle to cut OA at P and 
OB at Q. 

Again with centre X draw a circle of the same 
radius to cut XY at M. With centre M and radius 
equal to PQ draw an arc to cut the circle at N. 
Join XN. Measure the angle NXY. Is it equal 
to LAOB? 

Ex. 27. Make an angle R0S = 49^ Draw 
another straight line MX equal to 7 cm. With 
centre O and with any radius draw an arc to cut 
OR at X and OS at Y. With centre M and with 
the same radius draw a similar arc to cut MX at Q. 
With centre Q and radius equal to XY draw an arc 
to out the former arc at P. Join PM. Measure 
the angle PMX. What do you notice ? 
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COXSTKUCTIOK YL 

At a point iu a stiuiglit line, make an angle 
cijual to i given angle. 




AUB is the given angle. XY is another 
btraigiit lino. 

It is rc(_[uii'ecl to make an angle at X equal to 
LAOB. 

Consf ruction — With centre 0 and any radius 
draw an arc to cut OA at M and OB at X. Again 
with centre X and with the same radius draw a 
similar arc to out XY at Q. With centre Q and 
radius equal tp MX draw an arc to out the former 
arc at D. Join DX. 

Anglo BXY is equal to angle AOB. 

Ex. 28. Draw a straight lino AB = 5 cm. in 
length. Mark a point G distant 4 cm. from A and 
8 cm. from B. Join AC. Draw another line XY 
equal to U‘o cm. At X with XY make an angle 
equal to lCAB. Write the construction. 
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Ex. 29. Draw a straight lino BC 2’1’' long. 
Find a point 0 distnit 1*5'' from B and 1*G" from 
0. Join OC. At B with BC make an angle equal 
to LOCB. 

Ex. 30. Draw a straight line AB 2*5'' in 
length. Mark a point P distant 2'' from A. and 1*6" 
from B. Join AP. In AB mark a point X 1" 
from B. Through X draw a straight line XQ so 
that P and Q arc on the same side of AB and 
lBXQ=lPAX. Produce pa and QX both ways. 
Do they meet ? 


CHAPTER VII. 

paeallels. 

Place your scale fiat on the x^aper. Draw two 
lines along the two lengthwise edges. Produce 
them both ways. Do they meet? These two 
straight lines are parallel. They do not meet. 

Parallel straight linos do not mo«t when pro- 
duced either way. 

A, ,B 


C D 

AB and CD arc parallel. 

7 
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The t’no lengthwise edges of your table are 
parallel. Give half a dozen examples of such 
parallel straight lines. 

AB and Cl) are straight linos. A third 
line XY cuts them at P and Q. 

The angles QPB and YQD arc called corres- 
ponding angles. 



Name other pairs of corresponding angles in 
the figure. 

If L Y Q D= L Q P B, we say that Q D and 
P B point in jibe same direction. 

Straight lines which have like directions are 
said to be parallel. Such linos will never meet, 
however far they may he produced. 

"WTen a straight line cuts two other straight 
lines, if a pair of corresponding angles are equal, 
then the two straight lines are parallel. 
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Ex. 1. AB is a straight line o'O cm. long. 
P is a point distant 4 cm. from A and 6 cm. from B. 
Join AP and produce it to any point M. Through 
P draw a straight line PQ on the same side of PA 
as AB, so that l-MPQ=lPAB. What lines are 
AB and PQ called ? 


Ex. 2. Draw a straight line AB = inches 
in length. Mark a point X distant 2" from A and 
1‘5" from B. Through X draw XY parallel to AB 
by making corresponding angles equal. 


Ex. 3. Draw a straight line AB 5’5 cm. 
long. Mark a point P in AB. With the help of 
the set square, at A and P make angles BAX and 
BPY each equal to 45°. AX and PY arc on the 
same side of AB. Produce AX and PY both ways. 
Do they meet ? 


Ex. 4. In a straight line PQ 7 cm. long 
mark two points X and Y such that the length of 
PX=2 cm. and that of QY=1"8 cm. At X make an 
angle PXA= 60°. At Y make an angle PYB=60°. 
Produce AX and BY both ways. Do they meet ? 
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Set Brjufiro'? also can be couTcnicntly used for 
dra'U'ing paialiel straiebt lines. 



Place a set square XYZ with one of its edges 
XZ touching the straight edge of the ruler AB, 
placed fiat on the paper. Holding the ruler _ firm 
slide the set square along AB. In various positions 
of the set square draw lines along XY. _ Since 
always angle X is the same, and since X in the 
different positions gives the magnitude of the 
corresponding angles, all the straight lines drawn 
are parallel to one another. 



AB and CD are parallel. PQ is a straight line 
cutting AB at E and CD at S. 
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lAES and lESD are called alternate angles. 

In the figure name two more alternate angles, 

_ Measure lAES and lESD. What do you 
notice ? Measure also the angles BES and CSE. 
What do you again notice ? 

If two straight lines are parallel and a third 
line meets them, the alternate angles are equal. 

Ex. S. Draw a straight line AB of any 
length. Take a point 0 outside it. Through 0 
draw a line to cut AB at P. Again through 0 
draw’ another straight line OO in a direction 
opposite to PB, so that lPOC = lOPB. Produce 
CO and AB both ways. Do they meet? What 
line do you call AB and CO ? 

Ex. 6, Draw a straight line AB 6 cm. long. 
Mark a point D distant 3 cm. from A and 5 cm. 
from B. Through D draw a straight line parallel 
to AB, 

CONSTEUCTION 0. 

Draw^ a straight line parallel to a given straight 
line through a given point. 



CD is the given straight line and X the given 
point. 
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Consfruciion — Through X draw a straight lino 
XP nieeting CD in P. 'With centre P and radius 
less than XP draw an arc to cut XP at L and PC 
at Iv* 

Again with centre X and with the same radius 
draw an arc to cut PX at M. "With centre M and 
radius KL draw an are to cut the former arc at N. 
(PK and XX are in opposite directions). Join XN. 

XX is parallel to CD. 

Ex. 7. Draw a straight lino AB = 2'r)" in 
length. "V^^ith centre A and radius equal to 2" 
draw an arc. Again with centre B and radius =1‘7 
in. draw another arc to cut the former arc at 0. 
Through C draw a straight line parallel to AB. 

Ex. 8. In exercise 7 join CA. Draw through 
B a line parallel to CA. 

Ex. 9. AB is a straight line 7 cm. long. 
Find a point P distant 4 cm. from A and 5 cm. 
from B. Through P draw a straight line PQ 
parallel to AB. Mark any three points X, Y and Z 
in PQ and from each draw perpendiculars to AB. 
Measure the lengths of the perpendiculars. 

Ex. 10. Draw a straight line PQ. At a point 
0 in PQ draw a perpendicular OX 6 cm. in length. 
Through X draw a straight line MX parallel to PQ. 
Mark any three points in PQ, and any three points 
in MX. From each point so marked drop a per- 
pendicular to the opposite parallel. Measure the 
lengths of these perpendiculars. What do you 
notice ? 



fill# 

00 

% 

Ex. 11. Draw a straight lino AB C'T cm. in 
length. Mark a point 0 at a diatanco of 0 cm. 
from the line AB. Through 0 draw a parallel to 
AB. Measure the perpendicular distance of any 
point on one line from its parallel. 

Ex. 12. Draw a straight lino MX ‘2‘3'' long. 
From a point K distant 1’6'' from M and 2" from 
N draw a straight line parallel to MX. Bind tho 
perpendicular distance between the parallels. 

Ex. 13. Draw a straight lino CD 0 cm. long. 
In CD mark two points P and Q, each 2 cm. from 
C and D respectively. At P draw a perpendicular 
PX to CD. Through Q draw QY parallel to PX. 
What is the distance between the parallel straight 
lines ? 


Ex. 14. Draw a straight line XY parallel to 
another straight line AB at a distance of 4 cm. 

Angles DQP and BPQ are interior angles on 
the same side of tho cutting line (fig. on page 50). 

Ex. 15. In the figure on page 50 if the angle 
BPQ = 60° find the magnitude of the following : — 

(i) LXPB (ii) LPQD (iii) LYQD (iv) LPQC 
(v) LAPQ (vi) lAPX (vii)'LCQY. Which of 
these angles are equal ? 

What is the value of (1) L BPQ + LPQD 
(2) LAPQ+LPQG. 


I 
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Ex. 16. Draw a pair of parallel straight linos 
KL and ilX, the distance between the parallels 
being 1". Draw another straight line cutting MX 
at X and KL at Y. If the angle YXX= IlOh 

(i) find the magnitude of each of the 
other angles. 

(ii) which sets of angles arc equal ? 

(hi) what is the value of (1) lXXY+ 
lXYL (-2) LMXY+LKYX? 

Ex. 17. If two straight lines are parallel to 
one another and a third line cuts them what- do you 
learn from the results of exercises 1.5 and 16 about 
(i) pairs of corresponding angles (ii) the sum of a 
pair of interior angles on the same side of the 
cutting line ? 

Parallel lines drawn with ruler and sot 
squ'ure : — 

Ex. 18. Draw a straight line PQ 7 cm. long. 
Through a point M distant 5 cm. from P and .5‘.3 
cm. from Q, draw a straight line MX parallel to PQ- 
Join MP. Draw the bisectors of the angles QPM 
and XMP. Let the bisectors meet in 0. Measure 
the angle MOP ? 
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C0X3TEUCTI0X 7. 

Through a given point (0) draw a straight lino 
parallel to a given straight line (P(^) using a sot 
square and ruler. 



Conslruction — Take a set-square XYZ and 
place it with its longest side XY (the side opposite 
to the right angle) along PQ. Place also a flat 
ruler with its straight edge touching XZ. 

HoldAB firmly and slide XZY along AB 
until 0 lies on XY. In that position draw a 
straight line through 0 along XYh This is the 
required straight line parallel to PQ.-» 

Ex. 19. Draw a straight line AB 5 cm. long. 
Through A draw a straight line AX making an 
angle of 45" with AB. Prom A, along AB, sot oif 
lengths AP, PQ, QB, BS and SB, each equal to 
1 cm. With set-square and ruler draw straight 
lines parallel to AX through P, Q, B, B and B. 

8 



Ex. 20. Draw a straight liife PQ=5‘o in. 
Thruugh V draw a straight line PA making 
an acLie of i*i) ^^ith P(^). Through Q draw 
<^t]} paralli 1 tu AP in the opposite direction. Prom 
P, along PA, set (,ff three equal lengths PK, KM 
and MA'. On QB also with the same length set off 
thue points X. Y and Z. .Join XX, MT and KZ 
cutting QP in C, D and E. Measure QG, CD, DE 
and EP. AA’hat do you notice ? 

Ex. 21. 1 Iraw a straight lino PQ 2'5 cm. long. 
Through P draw a straight line PR making any 
angle with Pt,). Along PR step off six equal lengths 
PA, AB, BC, CD, DE and EP. Join EQ. Through 
A, B. C, D and E draw parallels to FQ meeting 
P(^ ill A], Aj, A j, A4, Aj. With the dividers 
compare the lengths PA,, Aj A.,, A2 A3, A3 A4, 
A4 A3, A3 Q. What do you notice? 

Ex. 22. xU A in the straight line xYB, 5'5 
cm. long, diaw a perpendicular I AP. In AP mark 
four equal lengths AX, XY^ YZ and ZW. Join 
WB._ Through X, Y and Z draw parallels to WB 
mooting AB in K, M and X. Compare the lengths 
AK, KM, IMX and XB. What do you notice ? 

Ex. 23. Draw a straight line AB 2’7" long. 
Uso the method in ox. 20 to divide AB into five 
equal parts. 

Ex. 2*1. Divide a straight lino XY 5 cm. long 
into throe equal parts. 
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DIYISIOX OF STRAIGHT LINES. 

Ex. 1. Draw a straight line AB 0" long. 
Keeping the arms of the dividers 1'' apirt step it 
oS along AB, beginning from A. Into how many 
equal parts is AB divided '? 

Ex. 2. Divide with the help of dividers a 
straight line 4*8 inches long into four equal parts. 

Ex. 3. Divide a straight line AB 6" long, 
into five equal parts. Call the points of division 
C, D, E and F. What is the value of the following 
ratios : (i) AC : CB (ii) AD : DB (iii) CD : DF 
(iv) AC : AB (v) AD ; AB. 

Ex. 4. Dr aw a straight line PQ 6 cm long 
Through P draw a straight line PX making any 
angle with PQ, Take any length between the steel 
points of the dividers and beginning from P step it 
off along PX four times. Call the points of division 
A, B, C, D. Join DQ. Through A, B, C draw 
parallels to DQ meeting PQ in E, S, T. With the 
dividers compare the lengths of PR, RS, ST and 
TQ. What do you notice ? "* 

Ex. 5. Draw' a straight line AB=2.8" long 
and divide this into five equal parts as i^ Ex. 4. 

CONSTRUCTION 8. 

Divide a given straight line into seven equal 
parts. 



PQ 1 =? the f>ivcn straight line It is to he 
(lividid into equal puts. 



Constmetiotv. — Draw a straight line PX making 
any angle with PQ. Prom PX mark off seven equal 
lengths, PA, AB,BC, CD, DE, EF, EG. Join GQ. 

Through A, B, C, D, E and F draw with set 
square and luler parallels to GQ to meet PQ. These 
parallels di\ ide PQ into seven equal parts. 

Ex. 6. Divide a straight line 7 cm. long into 
six equal parts. Write the construction. 

•Ex. 7. Divide the straight lines as dircetod:- 

(i) AiiB 6‘8 cm. long into three equal parts. 

(ii) CD 1'6 " long into four ,. „ 

(iii) MN 2-2" long into five „ „ 

(iv) XY 7 cm. long into eight „ „ 

(v) ES 3*9 " long into nine „ „ 

Write the construction in each case. 



G1 


Ex. 8 . Draw a Btraiglit line XY I'G." long. 
Drom it cut off a fifth part. AYrite the construc- 
tion. 


Ex. 9. From a straight line G’G cm. long cut 
off a seventh part. 

Ex. 10. Draw a straight line AB = 5 in. in 
length. From it cut off a part equal to three- 
sevenths of AB. 

Ex. 11. Draw a straight line AB 8‘2 in, 
long. Divide it into five equal parts. Call the 
second point of division X. Yv’hat is the ratio of 
the parts contained in AX and XB ? 

Ex. 12. Divide a straight line XL 8 cm. 
long into seven equal parts. Call the fourth point 
of division P. What is the value of the ratio of the 
lengths of KP and PL ? 

Ex. 13. Divide a straight line PQ 2-9 " long 
into three equal parts. Call the second point of 
division X. Yv^hat is the value of PX : XQ ? 

Ex, 14. Divide a straight line AB 7 cm. 
long into five equal parts. Call the points of 
division A], A 2 , A 3 , A 4 . Wliat is 4;he value of 
(i)AA,: AiB ( 11 ) AA 3 : A 2 B (iii) AA 3 ; A 3 B 
(iv) AA 4 ; AB. 

Ex. 15. Draw a straight line AB 7‘5 cm. 
long. Divide AB in the ratio of 1 : 3. 

Ex. 16. In a straight line XY=2'9" in 
length, find a point P which divides it in the ratio 
of 2 : 3. 
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Ex. 17. Divide a straight line : — 

(i) 4 cm. long in the ratio of 1 : 2 


(ii) 5 cm. „ „ „ 2:3 

(iii) 6 cm. „ „ „ 3:2 

(iv) 2-5 " „ „ „ 3:4 

(V) 2-1 ” „ „ 1:4 


Ex. 18. Draw a straight line BC 2‘7" long. 
Find a point A distant 3 " from B and 1'4 " from 
C. loin AB and AC. Divide AB at X in the ratio 
of 3 : 2, and AC at Y in the same ratio. Join XY. 
Measure l AXY and L ABC. Produce BC and 
XY both waj's. M’hat lines are BC and XY 
called ■? 



CHAPTER IX 


DIEBCTIONS. 

If you stand facing the Sun in the morning 
the direction in which the Sun rises is called East 
(E) ; directly opposite to it where the Sun sets is 
West (W). The direction to the left of you is 
North (N) and to the right South (S). 

The direction mid- way between 

(i) North and East is North-East (N. E.) 

(ii) South and East is South-East (S. E.) 

(iii) North and West is North-West (N.W.) 

(iv) South and West is South-West (S. W.) 


N 



The line showing the direction North to 
South is at right angles to the line showing the 
direction East to West. 
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The direction N. E. is at 45 to North or East. 
So on for N. AY., S. AA'.. S. E. 

Ex. 1. Name places to tho North, East, 
South and AA'cst of your school. 

Ex. 2. Name some places to the (1) South- 
East (-2) Nurth-AYest (6) North-East (4) South- 
AA'est of your school. 

If the direction of some object from your place 
is bet'R*een North and East at an angle of 40’ with 
the easterly direction the bearing of the object 
reads 10' N. of E. from your place. 

Directions can usiially be determined from a 
Alarincr’s compass. Irr it the compass needle lies 
always in the direction of North and South, Tho 
direction at right angles to that shown by ithe com- 
pass needle is East and AYest. 

Teach boys the use of this instrument. 



iThe AlAEiNEE’b Compass. 
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In tlie figure P is lo^ Xortli of Edsfc (E. 15 N.) 
of 0 ; and Q is 30" West of North (N. 30^ W.) of 0. 

In other words, P bears 15" North of East and 
Q 30" West of North as viewed from 0. 

Ex. 3. With a separate figure in each case 
explain the following directions ; — 

(1) N. W. (ii) N. E. (iii) S. E. (iv) B. W. 
(v) 30" N. of Wh (vi) 30" E. of N. (vii) 25" S. of E. 
(viii) 37“ S. of W. (ix) N. 34’ E. (x) Wh 20' S. 
(xi) S. 33" E. (xii) W. 15“ S. 

Ex. 4. A house bears N. E. of-your School 
and is distant 4 miles from it. Draw a plan to 
show the position of the house when viewed from 
the school. 

Ex. 5. The hospital is 20’ South of West 
of your friend’s house and is distant 400 yards. 
Draw a diagram to show their positions 
(l'' = 200 yards.) 
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Ex. 6. Gcovpc’s liou=c bears 40'’ W. of N of the 
School and is ."iUO yards dlstaiiE. Eama’s house 
bears X. E. of your school and is 660 yards from it. 
Draw a plan to show their relative positions 
(1 cm. = 100 yards). 

Example : — 

H is a place 54° X. of E. of M and another 
place P is E. 36 S. of M. H and P are 4 miles and 
3 miles respectively from M, 

(i) Draw a plan to show their relative 
positions. 

(ii) Find the distance of P from H. 

(iii) How does P bear from H ? 


N 




First dra'ir XS aud EAY cutting one another at 
right angles at ]\I. 

From M draw a straight lino MH 4 cm. long 
making the angle . 

Again from i\t draw IMP 3 cm. long making 
the angle EMP=3G'. 

Join PH. The length of PH gives the 
distance from P to H. 

To find the bearing of P from H draw through 
H straight lines parallel to XS and EW. The 
angle which HP makes with the parallel to XS gives 
the bearing of P from H. Here P is South of H. 

Choose any suitable scale yourself when it is not given. 

Ex. 7. A place X is 30 miles East of your 
house. Another place Y is 30 miles South of the 
house. What is the distance and bearing of X 
from Y ? (Scale 10 miles = 1 ") 

Ex. 8. One village is 4 miles to the North 
of your school and another 3 miles to the West. 
Draw a plan to the scale of 1 mile to^2’5 cm. and 
find the distance between the two vilfages. 

Ex. 9. Hyderabad M. G. station is 3 miles 
to the South of Secunderabad, and Hussain Sagar 
is 3 miles to the West of Secunderabad. W^hat is 
the length of the straight road from Hussain Sagar 
to Hyderabad M. G. ? [How does Hyderabad M. G. 
bear from Hussain Sagar ? 
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Ex. 10. Yokohama is 4, -500 miles Wesfe ot 
San Frnnci^c'O. Taneoavei’ is 7-50 miles North of San 
Francisco. How far is Vancouver from Yokohama 
and how does it bear from the latter 2 (Scale SOO 
miles=l cm.) 

Ex. 11. There are two village.s. One is to 
the North East of your school and 3,500 jmrds 
from it. Another is S. E. of the school and 2,-500 
yards from it. Draw a plan and find the distance 
and bearing of the first village from the second. 
(Scale 500 yards=l cm.). 

Ex. 12. Prom the harbour I view two 
ships, one in a North-easterly direction at a distance 
of 2 miles, and another in a North-westerly direc- 
tion at the same distance. Find the distance 
between the two ships and the bearing of the 
second ship as viewed from the first. 

Ex. 13. Yon get down at the Railway 
station of a certain place and you are told that the 
hospital is South East of tho station at a distance 
of 4 miles ; and the school is South West of the 
station at a distance of 3 miles. If you first go 
to the school^ then from there to the hospital and 
return straignt to the station, what distance in total 
do you walk 2 How docs the station bear from 
tho school 2 

Ex. 14. A is 2,400 yards North East of 0. 
B is 3,000 yards North 'West of 0. How far is 
A from B 2 How does it bear when viewed from 
B? 



69 


Ex. 15. * A place P is .5 miles Xorth East of 
M. Another place Q is 7 miles to the Xoiih of M, 
How far is P from Q How does P bear when 
viewed from Q ? 

Ex. 16. Yonr friend views in a North-wester- 
ly direction from his house a fort distant 800 yards. 
He also sees a temple distant 1,000 yards due 
South. How far is the fort from the temple ? 
How does the temple bear from the fort ? 

Ex. 17. The railway station bears 45" "W. 
of N. from the School and the market bears 45^ 
West of South from the same school. From the 
school the station is l,d00 yards and the market 
2,-500 yards. Draw a plan and find the distance 
between the station and the market. How does 
the market bear from the railway station ? 

Ex. 18. The hospital in 20’ W. of N of your 
school and distant 2 furlongs. The Eailway station 
is 40° S. of E. of the hospital distant 114, fnrlongs 
from the same school. From a diagram find the 
distance and bearing of the station from the school. 
(110 yards =1 ") 

Ex. 19. _ Secunderabad bears 10° W. of S of 
Bolarum and is 6 miles away. Hyderabad (B. G.) 
bears 38° W. of S. of Secunderabad and is 4 miles 
from it. Find the distance and beaming of Hydera-. 
bad (B. G.) from Bolarum ? 

Ex. 20. Secunderabad is 30° S. of W. of 
Kazipet and is 80 miles from it. Dornakal is 40“ 
S. of B of Kazipet and is 60 miles from it. How 
does Dornakal bear when viewed from Secundera- 
bad? What is the distance between the two 
places ? 
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Ex. 21. Seciintlerabnd ma,rkc! is 700 yards 
from the station and bears "W. 15 X. of it. The 
clock to^vcr is N. 15' "W'. and distant 800 yards 
from the station. How far is the tower from the 
market ? How does the tower bear from the 
market ? 

Ex. 22. Bidaris X. 34’ W. of Yikarabad 
and distant 57 miles. Hyderabad is 45 miles East 
of Yikarabad. How far is Bidar from Hyderabad 
and how does it bear ? 

Ex. 23. Baichur bears S. Y”. of Secunderabad 
and is 1'2(S miles distant. AYadi bears 13" S. of W. 
of Secunderabad and is 120 miles distant. How 
far is Baichur and how does it bear from AYadi? 


Ex. 24, Calcutta is E. 50" N. of Madras and 
is 800 nautical miles distant. Penang is E. 20’ S. 
of Madras and is 1,3<X) nautical miles away. How 
does Penang bear from Calcutta and what is the 
distance between the two places ? 

Ex. 25. From 0 three places P, Q and E are 
700 yards, 000 vards and 850 yards respectively. 
They bear N. 25’ E., E. 30’ S. and S. AY. when 
' viewed from (S. How far are P and Q from E ? How 
does each bear from E ? 

Example : — 

Erom the school I walk 300 yards due N. 40’ 
AY. Then I walk 400 yards due N. E. How far 
am I from the school ? 
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"What is thu bearing of the school from my 
last position ? 


N 



0 is the starting place. P is the place I reach 
first and Q is the last position. The distance from 
Q to the school is the distance required and lS^QC 
is the bearing of 0 from Q. 

Ex. 26. Yon walk N. '\A'. of your house fo’ 
3 miles. Then you turn and walk 41^ miles du< 
East of your second position. Draw a plan of you 
course and find how far you are from the house. 
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Ex. 27. A man walks 4 miles due West. 
He then turns X. W. and walks ‘6 miles. How far 
ib he from the staiting point and what is the 
bearing ? 


Ex. 28. A boy travels o miles due North. 
He then turns X. E. and walks 12 miles. Find the 
distance and bearing of his starting place from his 
last position ? 

Ex. 29. From your school you walk 150 
yards due East, then 400 yards due Xorth and 
finally 450 yards due 'West. How far arc you from 
the school ? How does your last position bear 
from the school ? 

Ex. 30. Eamgopars statue is 500 yards to 
the Xorth of James Street Clock-Tower. Wesleyan 
High School is 150 yards to the West of the statue. 
How does the tower bear from the school and how' 
far is it ? 


Ex. 31. Two places P and Q are 700 yards 
apart, Q being Xorth West of P. Another place X 
^bcars S. E. and, is 550 yards from Q. Find the 
"bearing and distance of P from X. 

Ex. 32. You start from your school and go 
home. Finding the weather pleasant you take a 
stroll. You walk 000 yards due East, then turn to 
your left at an angle of 40'’ and walk 450 yards 
more and reach home. How much mom distant is 
your course than the usual one ? 



Ex. 33. A boy walks 3 miles due Xorfeh 
East. Tiipn he turns 13 to his right and walks 
(> miles. Find the di^auce and bearing of his last 
position as seen frona his starting place. 

Ex. 34. 1 start from St. Mary's School and 
walk 200 yards duo Xorth. Then I walk 1-50 yards 
due East, and finally I turn and walk 500 yards 
due South. Find the distance and hearing of my 
last position from the school. 

Ex. 35. From Yivakaverdhani school gate 
teacher starts and walks 200 yards to the east. 
Then he turns duo South and walks 500 yards. 
Finally he turns to the AVe^t and walkb 300 yards. 
Find the bearing and distance of the school from 
his final position. 

Ex. 36. Two boys A and B start from your 
school on bicycles. A goes at 10 miles an hour 
North West and B goes at 12 miles an hour duo 
W 40° S. How far will they he after half an hour 
and how will A bear from B. ? (Scale 1 mile== 
2 cm. ). 

Ex. 37. Four scouts A, B, G, B start from 
your school. A alks for half an hour due N. E. at 
4 miles an hour. B walks the same distance due 
S. E. C goes for three quarters of an hour at 6 miles 
an hour due S. W. I) travels due North the same 
distance as C. Draw a plan to show the relative 
positions. Find the hearing ot D from B. 
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Ex. 38. To go to the nest village I walk duo 
North East for half an hour at 4 miles an hour ; 
then I turn due ^Vest and walk for 45 minutes. 
Lastly I run due N. \T. for 15 minutes at 8 miles 
an hour. Find the distance and hearing of the 
village from my place. 

Ex. 39. T wo cyclists agree to hike at the 
rate of 15 miles an hour. They start from your 
school. One goes due East for half an hour and 
then turns B. W. and goes for 20 minutes. The 
other bikes due E.iht for 20 minutes, and then 
turns and goes N. E. for 12 minutes. Find the 
distance and bearing of the first cyclist from the 
second. 

Ex. 40. A is 20 miles East of B. C is 5 
miles X. B. of A. D is 10 miles South of C. E is 
15 miles South West of D. Draw a plan to the 
scale 2'5 miles to 1 cm. to show their relative posi- 
tions. If one starts from A and walks to C, D, E 
and B in order, what will be the total distance 
covered ? How does E hear from D ? 



CHAPTER X. 


TRLIXGLES. 

A figure bounded by three straight lines is 
called a triangle. 

Draw a straight line BC o cm. long. Find a 
point A distant 3 cm, from B and 4 cm. from C. 
Join AB and AC. 


A 



The figure ABC is a triangle. 

AB, BC, OA are the sides of the triangle. 

The points A, B and C are the vertices. 

The triangle has three angles A, B and C. 

(A triangle is a figure of three angles). 

The sides are represented by small*letter8, and 
the angles by capital letters. 

Side BC can be written as side a. 

How may the other sides be written ? 

BC is usually called the base of the triangle. 
The sign for a triangle is a. 

A ABC stands for triangle ABC. 
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I. COXSTKITTION IX. 

Describe a trianple having given the lengths of 
three sides. 

Let the sides bo a=r) cm , 6=4 cm., c = 5 cm. 



Construction — Draw a straight line BC 6 cm. 
long. With centre B and radius 5 cm. draw an 
arc. Again with centre C and radius 4 cm. draw 
another arc to cut the former arc at A. Join AB 
and AC. 

ABO is the required triangle. 

Ex. 1. Describe triangles having been given ; — 

(i) a=2",6=l'’,c=l-8'’. 

(ii) a=l‘5", 6=1-6”, c=2-l". 

(iii) a=6-7 cm., 6=4-6 cm., c=3-8 cm. 

(iv) two equal sides, each equal to 7 cm. 
and the third side =5 cm. 

(v) each of the sides=l-5 in. 
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Ex. Z. Measure the angles in eaeh of the 
triangles in Ex. 1 and find the sum of the three 
angles in each case. AVhat do j'ou learn about the 
sum of the three angles of any triangle ? 

Ex. 3. Two places B and C are 700 yards 
apart. A third place A is COO yards from B and 
400 yards from C. Draw" a plan of the figure. 

Ex. 4. A place P is 7| miles from Q. Another 
place E is 10 miles from P and 8 miles from Q. 
Draw a plan and fi.nd how far E is from the straight 
road PQ. 

Ex. 5. The distance between my house and 
school is 370 yards. The police station is SOO 
yards from my house. The school is 340 yards 
from the police station. Draw" a plan and find the 
distance of the school from the straight road joining 
the station and the house. 

Ex. 6. Two places X and Y are 6 miles 
apart. A place IM is 7 miles from X and 4 miles 
from Y. A fourth place N, on the ^me side of 
XY as M, is 31 miles from X and 7 miles from Y. 
Draw" a plan and find how far N is from M. 

Ex. 7. In each of the triangles in exercise 1, 
find the sum of any tw "0 sides. Find also whether 
that sum is greater or loss than the length of the 
third side. 
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Ex. 8. Try to draw triangles in whicb 

(i) « = 3",6=l‘',c=l'5''. 

(ii) a=5'5 cm., 6=2'5 cm., c=2 cm. 

(iii) a=4 cm., 6=10 cm., c=4'5’'. 

(It) a=2-l”, 6 = 1-2", c=3-5"'. 

(y) a-o cm., 6=3 cm., c=3-5". 

(Ti)a = 2‘’,6=l",c=3". 

(vii) a=7 cm., 6=4 cm., c=3 cm. 

(Yiii)a= 1.5", 6=3-2", c=4-7". 

When do the constructions fail and why ? 

Ex. 9. What is the condition that a triangle 
may be drawn with three given lengths as sides ? 

Ex. 10. Lengths of three straight lines are 
given as follows : 

(i), 3, 4, 5. (ii) 7, 2, 5. (iii) 6, 5, 10. (iv) 6, 11, 3. 
(v) 12, 19, 40. 

Determine, without actually drawing the 
figures, w-hen all triangles can be formed with the 
given lengths as sides. 

Triangles can be divided into three classes 
with regards to their sides. 

(i) a A is scalene when no two of its sides 
are equal. 
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(ii) a A is isosceles when any two sides are 
equal. The point where the equal 
sides meet is usually called the verfex, 
and the side opposite to it is called 
the base. 

(iii) a A is equilateral when all its sides arc 
equal. 


II ISOSCELES TRIANGLES 

Ex. 11. Construct an isosceles triangle ABC 
in which AB = AC = 6 cm., and BC = 5 cm. Measure 
the angles opposite to the equal sides. "What do 
you notice ? 


Ex. 12. Construct the following isosceles 
triangles : 


Base= 

4 cm. 

2-G" 

1-8" 

i 

3'6cm. 

5-9cm. l-o” 

1 

Each of the 
equal sides = 

1 

5 cm. 1‘5" 

1-2” 2-8cm. 

1 I 

1 4 cm. i 1‘5" 

1 1 

i 


In each of the triangles measure the angles 
opposite to the equal sides. What ^o you learn 
from these about the base angles of any isosceles 
triangle ? 

Ex. 13. Construct an isosceles triangle ABC 
in which BG = 6'8 cm. ; AB=AC=5'2 cm. Bisect 
BC at 0. Join AO. Measirre the following angles: 
LBAO, L-CAO, i-AOB and lAOC. What do you 
notice ? 
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Ex. 14. Construct half a ciozcu isosceles 
tri.ingle^^. Join the vertex to the middle point of 
the base in each triangle. Cut out each triangle 
and fold it about the lino joining the vertex to the 
mid-poiiit of the base. From these j'ou avill learn 
that 

(i) the angles at the base are equal. 

(ii) ike line joining the vertex to the mid- 
point of the base bisects the vertical 
angle and is perjjendicular to the base. 

Verify these by measurement. 

Ex.. IS. Draw half a dozen more isosceles 
triangles. Draw the bisector of the vertical angle 
of each. Cut out the triangles and fold each triangle 
about the bisector. From these you will learn that 

(i) the angles at the base are equal. 

(ii) the bisector of the vertical angle bisects 
the base and is perpendicular to it. 

Verify these by measurement. 

Ex. 16. Draw a straight line BO 7 cm. long. 
At 0 the mi^-point of BC draw a perpendicular. 
Mark any point A on the perpendicular. Join AB 
and AC, and measure them. What do you notice ? 

Ex. 17. Dra^^ a straight lino MN ■3-9" long. 
At X, the mid-point of MX, draw a perpendicular. 
Mark three points xV, B and C on the perpendi- 
cular. Join each point to M and N. Measure AM 
and AX, BM and BX, OxM and CN. From these 
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results what do you Icara about the distances of 
any point on the perpendicular-bisector of a straight 
line from its ends ? 

Ex. 18. In Ex. IT, -what kinds of triangles 
arc AMX, BMN and CMX ? 

Ex. 19. Construct isosceles triangles having 
been given — 


Base= 

6 cm. 

! 

5‘8 cm.' 2” 

! 

3-3’' 7-8'cm. 

! 

The perpendicular 

1 

1 

! 

from the vertex j 

1 


! 

to the base= j 
1 

4 cm.: 

3-7 cm.' 1-2” 

1 1 

2" 6 cm. 


Ex. 20. lYhat is the value of each base 
angle of an isosceles triangle if the vertical angle 
is _(i) 40’ (ii) 90’ (iii) 60’ (iv) 75 (v) V2o^ (vi) 100’ 
(vii) 120’ (viii) half a right angle. 

Ill— EQUILATEEAL TEIAXGLES 

In an equilateral triangle, since all the sides 
are equal, the properties of an isosceks triangle 
hold good. 

Ex. 21. "What is the magnitude of each 
angle of an equilateral triangle ? 

Ex. 22. Construct equilateral triangles on 
sides 3 cm., 5‘5 cm., 2", 1‘7'', 6 cm., 2’3". 

11 
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Ex. 23. Draw an equilateral triangle ABC 
having each side equal to 4‘5 cm. Mark P, Q and 
K the nud-points of the sides a, b and c respectively. 
Join P(A PE and EQ. By measuring the sides of 
the A PQE determine what kind of triangle it is. 

Ex. 24. Construct six equilateral triangles. 
Join the mid-points of the sides in order, in each 
triangle. In each case after measuring the sides of 
the triangle %vithin, determine what kind of triangle 
it is. 

Ex. 25. Draw an equilateral a ABC, each 
side being 4 cm. long. Through A, B and C draw 
parallels to the opposite sides. Let these lines cut 
one another and form the a PQE. Measure the 
sides of this triangle and determine what kind it is. 

IV— COXSTEUCTION X. 

Draw a triangle xABG having given a=2‘3", 
lB = 60' and c=2". 
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Consfruction — Draw a straight line BC 2'3*' 
long. At B make an angle CBX=G0°. "With 
centre B and radius =2" draw an arc to cut BX 
at A. Join AC. 

ABC is the required triangle. 

COXSTEBCTIOX XI. 

Draw a triangle ABC having been given 
a=5 cm., lB= 50" and lC = oO 



Consfruction — Draw a straight line BC 6 cm 
long. From B draw a straight line BX making ar 
angle of 60° with BC. Similarly from G draw e 
straight line CY making on the same side an angh 
of 60°. Let BX and CY cross at A. ABO is thi 
required triangle. 



SI 

Ex, 26. Cun^truct the following triangles ; 

(i) a = 4 cm., l13 = 70", c=3 cm. 

(ii) a = ‘2'6", lB = 5S°, c=1’o’'. 

(ih) a = 2",&=2-4'', lC = 10-3'=. 

(iv) {3!=3'.3 cm,, 6=5 cm,, lC=90'’ 

(y) lA=C 0", 6=6 cm., e = 7 cm. 

(iv) LA=100;6=r8", c = 2-l''. 

Ex. 27. Construct a triangle ABC in which 
angle C = 60'', 6=5*4 cm. and a=7 cm. (No protrac- 
tor should be used). Find the distance of A 
from BC. 


Ex. 28. Draw an isosceles triangle in which 
the yertieal angle is 50°, and the equal sides each 
equal to 1*5''. Calculate the base angle and verify 
by measurement. 

Ex. 29. Draw the following isosceles tri- 
angles : 


Vertical angle= 

o 

o 

o 

125° 

o 

o 

CO 

100° 

1 

! 

Each equal side= 

2" 

1 

6 cm.| 5 cm. 

00 

7 cm. 


In each case find the distance of the vertex 
from the base. 
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Ex. 30. ConBtrucfc the foliowing triangleB : — 

(i) a = G cm., LB = 80^ lC = 40’. 

(ii) a-l-7",LB = 110°, LC = 30^ 

(iii) lA= 50'’, LB=30\ e=o cm. 

(iv) lA=77°, lB=40". 0=3". 

(v) LA=100^ 6=0 7 cm., lC = 45'’. 

(vi) lA=85,6=2 3", lC=35°. 

In each of the triangles calculate the third 
angle, and verify by measurement. 

Ex. 31. Construct a triangle ABC in which 
lA=50°, lB = 60°, LC = 70\ How many figures 
are possible ? 

Ex. 32. Construct the following triangles. 

(i) 6=5'5 cm., lA=50°, lB=110“. 

(ii) c= 3'5 cm., LC=43'’, lA=95\ 

(iii) 6=2-2", LB = 50; LC = 6C°. 

(iv) a=2-5", lB=90’, LA=30“. 

(v) a=6 cm., LA=7G‘, •LC = 34\ 

(vi) c=18", LB=105°, l-C = 35”. 

(Hint : Calculate the third angle and do as in 
exercise 30.) 
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Ex. 33. Cnnstiuct the follov;''ing isosceles 
triangles : — 


Base— 5 cm, 2” 9 cm. 3” 

! « 

:4-5 cm. 

i 

Vertical angle = 50° ; 

CJ j 

70° 

! 

90' 100° 

! 

60° 


Ex. 34. Try to draw the following triangles: — 

(i) « = 4cin., lB=150’, lC=30°. 

(ii) 6 = 1-7 ", L B - G0M_ C = 120°. 

(iii) c=7 cm., LA=65°, LB = 1251 
(iT)6=2%5", lB=90°, lC=90°. 

What difficulty does arise in each case ? Give 
reasons. 

With respect to the angles also ti'iangles can 
be divided into three classes. 

A triangle is said to he 

(i) right-angled when one of its angles is 
a right angle. 

(ii) obtuse-angled when one of its angles is 
obtuse. 

(iii) acute angled when all its angles are 
acute. 
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Ex. 35. lu a triangle. 

(i) bow many right angles can there be ? 

(li) „ „ obcuso „ „ ,, „ ? 

Give reasons. 

Ex. 36. Two of the angleb of a triangle are 
given in each set ; find the third angle and deter- 
mine the nature of the triangle, (i) 30', 10'. (ii) oO , 
80=. (iii) G0^ 30°. (iv) 4-5', (v) 20^ 70°. 

(vi)20,65. (vii)37°, 8G. (viii) 45 , 40°. (ix) 48°, 
27". (x) each of the base angles = 39°. (xi) the 
base angles together = 120 . (xii) the sum of 
any two angles =87'. 

Y— EIGHT-ANGLED TEL^NGLES 

Ex. 37. Describe a semi-circle on a diameter 
AB of any length. Mark points X, P, Y, and Q on 
the arc. Join each point to the ends of the 
diameter. Measure the angles AXB, AYB, APB 
and AQB. What kind of angles are they ? 

Ex. 38. Draw several circles a3d find in each 
the magnitude of the angle subtended by the 
diameter at the circumference. What do you 
notice ? 

All angles in a semi-circle are right angles. 

In a right-angled triangle the side opposite to 
the right angle is called the hypotenuse. 



bb 

COXHTRUCTIOX XIL 

Constrntt a right-anifled triangle having given 
(i) two sides containing the right angle to be 4 cm. 
and 3 cm. 

(ii) the hypotemibC = C cm. and one side = 3 cm. 



Constructions — (i) Draw a straight line EG 
4 cm. long. At B draw a perpendicular AB=3 cm. 
Join AC. ABC is the retjuired right-angled 
triangle. 



i^ii) Draw XY = 6 cm , the length of the hypote- 
jiuse. On XY describe a semi-circle. On the 
somi-circumferenoe find a point Z 3 cm. from X. 
Join XZ and YZ. XYZ is the required a. 
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Ex. 39. Coiibtruct (\Nith rul< r anti compasses 
only) right-angled triangles in ^thith the two sides 
containing the right annlc arc C(jual to (i) 1 cm., 
8 cm., (ii) d’H", 1‘7” (uij o cm., (j-7 cm., (iv) 1*4", 
1‘D", (v) 1‘5 cm., 7 cm., ^vi) d’’ and I’o". 

Ex. 40. In each uf thc-t^-s in oxcrciec dO com- 
pare the length of the line joining the mid-point of 
the liyputeniibc to the vertex opposite to it w iih 
half the hypotenuse. AYhat do you notice ? 

Ex. 41. Construct only vith ruler and com- 
passes the following right-angled triangles. 


Hypotenuse = 

5 cm. 2'.3’' 

_ 1 i 

1-8” 

1 (5cm. 

j 

3" 

7.6cm 

1 

One side= 

3 cm. 1” I 

t 

j 1-2’' 

'4‘8cm.| 


D'oem 


In each triangle find the length of the line 
joining the mid-point of the hypotenuse to the right 
angle. How much is it of the hypotenuse ? Wliat 
do you learn ? 

Ex. 42. BO is a straight lino ^ cm. long. 

Bind a point P distant 5 cm. from B, at which BO 

subtends a right angle. How far is P from BO ? 

* 

Ex. 43. Two points X and Y are ‘2’' apart. 
Find a point 0 distant 1‘5 " from Y at which XY 
subtends a right angle. What is the distance of 0 
fromXY? 

13 
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Ex. 44. A liulder whoa placed at a dibtanco 
of 10 feet from the foot of the wall reaches a 
window '20 feet high. Draw a figure and find the 
length of the ladder. (Beale 5 feet=l cm.) 

Ex. 4S. A tent post 12 feet high is support- 
ed by ropes tied to its top and to pegs on the 
ground, each peg being at a distance of 10 feet 
from the post. IVliat is the length of each rope ? 

Ex. 46. A ladder feet long rests with one 
end on level ground at a distance of fi feet from the 
vcrt’cal wall. If its other end reaches a window 
sill, find, from a figure drawn to scale, the height of 
the window. 

Ex. 47. A ladder 40 feet long placed against 
a wall reaches a point 25 feet above the ground. 
From a figure drawn to scale find how far the foot 
of the ladder is from the wall. 

Ex. 48. A kite was held by a string 1200 
feet long. The string snapped and the kite fell 
perpendicular to the ground. If it was picked up 
at a spot 800 feet from the place where I was flying 
it, find from a diagram how high the kite flew. 



CHAPTER Xr. 


CIRCLES IX AXE AEOET TEIAXGI.ES 
I— ClRCUM-ClRCLE, 

Ex. 1. Draw a triangle ABC in which a= 2", 
b_=l’5” and c = l’2". Draw the perpendicular 
bisectors of AB and AC, Let the bisectors cross 
at S. From S draw a perpendicular SD to BC. 
How does D divide BC ? 

Ex. 2. Draw a triangle ABC in which 
a=7 cm., l.B = 60". lC = 70. Draw the perpendi- 
cular bisectors of AB and AC. Let them meet 
in S. Join S to D the mid-point of BC. Measure 
the angles SDB and SDO. What do you notice ? 

Ex. 3. Construct a triangle ABC in which 
a=6 cm. b=3‘9 cm. andc=Gcm. Draw the per- 
pendicular-bisectors of the sides. They all meet in 
one point. Call it 0. Find how far 0 is from 
each vertex. What do you notice ? With 0 as 
centre and radius OA describe a circle. Through 
what all points of the triangle does it pass ? 

Ex. 4. Construct any six triangles. In each 
find the point where the perpendicular-bisectors of. 
the sides meet. With that point as centre and the 
distance of a vertex from it as radius, describe a 
circle. What do you notice in each case ? 

Ex. S. Sug gest a method to describe a circle 
about a triangle. 
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The circle past^inp through the verticos of a 
triangle is called ti>o circum-circJe of the triangle. 
The triangle is said to be chcumscribed. 

COXSTEITTIOX XIII. 

Describe the circnm-circle ahont a given 
triangle. 



Construction — Draw the perpendicular bisec- 
tors of any two sides (say AC and BC) of the 
triangle. Let the bisectors cross at S. With S as 
centre and radius SA describe a circle. This is 
the required oircuin-circle. 
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Ex. 6. Construct the following triangles and 
describe tbe circum-circlc about each. 

(i) a=C cm., 6 = 5 cm., c=7 cm. 

(ii) a=2-5", lB=50°, lC = 80". 

(iii) lA= 80°, 6 = 3‘7 cm., c=3'5 cm. 

(iv) An isosceles triangle in which the 
base =2' 8" and the vertical angle =70'’. 

(v) An isosceles triangle in which the 
hase=G’5 cm. and perpendicular from 
the vertex to the base =7 cm. 

(vi) An equilateral triangle of side 6 cm. 

Write your construction in each case. 

Ex. 7. Circumscribe a circle about each of 
the following triangles : 

(i) a=2", i.B = 60’, LC = 56b 

(ii) a=T, LB = 4o°, L 0=717 

(iii) a=2", lB = 37“, LC = 72°. 

Compare the radii of the three circles. What 
do you notice ? What is the magnitude of the 
vertical angle in each case ? 

Ex. 8. Describe a circumcircle about the tri- 
angle ABO, in which 0 = 2", lB = 57“, lC = 50^ 
Is the radius of this circle equal to those in exer- 
cise 5 ? What is the magnitude of the vertical 
angle of this triangle ? 
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Ex. 9. Constriiffe a triangle ABC having 
lA=CO^ 6= “)•!> cm., r=G cm. Describe a circle 
about it. Let the perpendicular bisector of BC cut 
the arc on the side opposite to A at X. Join AX. 
Measure L BAX and _CAX, What do you notice? 

Ex. 10, Construct a triangle ABC in which 
b = S'o'', _A=70'', lB = 50". Find 0 the centre of 
the circuni-cirele. Join 0 to A, B and 0. Measure 
and compare the following sets of angles. 

(i) lBOC and 

(ii) lAOC and lB. 

(iii) lAOB and LC. 

What do you learn from the above compari- 
sons ? 

Ex. 11. Describe an equilateral triangle ABC 
each side being 3 cm long. On BC, CA and AB 
describe three more equilateral triangles PBC, QCA 
and EAB respectively. Describe a circle about 
PQE. 

Ex. 12. Describe a eircum-oircle about 
the triangle ABC in which a=2'o", 6 = 1‘7" and 
c=2". Mark.^ point P on the circumference. Prom 
P drop perpendiculars PX, PY and PZ on the 
sides BC, AB and CA respectively (produced if 
necessary). Show, from your construction that 
X, Y and Z lie in the same straight line. 

II — ^In-Cielce. 

Ex. 13. Draw an angle AOB. Draw OX the 
bisector of the angle. Mark any point P in OX. 
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From P draw I’C perpendicular fco OA and PB 
perpendicular to OB. Measure PG and PD. AYhat 
do you notice 2 AVith centre P and radius PC 
describe circle. 

Ex. 14. Draw any triangle ABC. Show by 
drawing that all the bisectors of the angles pass 
through the same point. Call this point I. From I 
drop perpendiculars to the sides. Measure the 
lengths of the perpendiculars. "What do you notice? 
With I as centre and radius equal to one of the 
perpendiculars describe a circle. AYhat do you 
observe ? 

A circle drawn within a triangle touching all 
the sides is called an in-circle. The circle is said 
to be inscribed in the triangle. 

CONSTRUCTION XIY 

Describe an in-circlo in a given triangle. 


A 



ABO is the given triangle. 
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Condmdion : — Draw the bisectors of any two 
ans^lc^ nf the triangle. Let the hibcefcors moefc in I. 
From I draw a perpendicnLir ID to BC. With I 
ab centre and radiub ID describe a circle. This is 
the required iu-circle. 

Ex. 15. Construct the follo\aing as and 
inscribe circles within them: — 


(i) a=3'9 cm., 6 = 6 cm., c = 5 cm. 

(ii) a = ‘2'8 _ B = 7o"', c=l‘8 ". 

(iii) an isosceles triangle having the equal 
bides each 5 cm., long, and the angle 
between them equal to 30“. 

(iv) an equilateral a on a &ide=6 cm. 

(v) a right-angled triangle having the 
hypotenuse =7 cm. and one 
side =3 cm. 

Ex. 16. Draw two parallel straight lines 
AB and CD. Dravr another straight line to cut 
AB at B and CD at (^. Bisect one pair of interior 
angles on the same side of the cutting line. Let 
the bisectors meet in 0. With 0 as centre and 
radius equal to the perpendicular from 0 to one of 
the linos dq^cribe a circle. Describe similarly 
another circle to touch the three lines. 

Ex. 17. Construct a a ABC in which 6=7 
cm., lA=G0“, l C = 80“. Produce AB and AC to 
X and Y respectively. Bibcct the angles CBX and 
BCY. Let the bisectors meet in 0. By Joining AO 
show that it passes through the centre of the 
inscribed circle. 



CHAPTER XII. 


HEIGHTS AND HTSTAXCES 

The vertical Urn is the dircctiuu takcu up by 
a plumb line i. e., a thread ha aging ■s\ith a ^Yeigh6 
at the lower end. 

If we stand in an open lieid and look round 
us, the earth and the sky seem to meet at some 
distance. This seemingly bounding line is called 
ihe horizon. The line drawn from the p:)sitiou of 
the observer’s cj’e to any point on the horizon is a 
horizontal line. The horizontal line is perpendi- 
cular to the vertical. If one is looking at a tower, 
the line drawm from the position of the eye at right 
angles to the tower is the horizontal line (the line 
of sight.) 



with the line joining the position of the observer’s 
eye to the top of the tower, is called the aiigle of 
elevation of the top, 

13 
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If we are at the top of a tower and view .an 
object on tlie ground, then the angle which the 
horkontal makes with the lino joining the position 
of the eye to the object, is called the angle of 
depression. 



(In the following exercises where a scale for 
the diagram is not given suggest one yourself and 
draw the figure.) 

Ex. 1. The top of a vertical pole 30 feet high 
is viewed from a point on the ground 20 feot aw^ay 
from the polfe. Find the angle of elevation of the 
top. 

Ex. 2. In ^0 following table the heights of 
the vertical objects, and the points from where the 
tops are viewed are given . Find the angle of 
elevation in each case. 

Give a separate scale for each. 
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■ * ■ ■ 1 1 II 

Height in feet 

80' 

C6' 

35' 

CO' 

55 ' 

Distance of the 
observer from the , 

60' ! 

1 46' 

i 

.30' 

60' 

37' 


object 


Ex. 3. A cliff is 1000 feet high. AVliat is 
the angle of elevation ol the summit as viewed 
from a boat 1000 feet from the cliff ? 

Ex. 4. The height of a tree is 1.50 feet. If 
you observe its top from a place 200 feet from the 
foot what is the angle of elevation of the top ? 

Ex. S Find the angle of elevation of the 
sun when a man G' high casts a shadow 8 feet long. 

Ex. 6. A pole 15 feet high casts a shadow 5 ' 
long. What is the angle of elevation of the sun ? 

Ex. 7. The angle of elevation of the top of a 
vertical pole from a point 60 feet from its foot is 
60°. What is the height of the pole ? 

Ex. 8. I observe the top of a ®clock-tower 
from a point 40 yards from its foot, and find the 
angle of elevation to be 60°. Find the height of 
the tower, • 

Ex. 9. From a point 100 feet from the foot 
of a tree I see a bird seated at the top. If the 
angle of elevation is 45°, what is the height of the 
tree ? 
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Ex. 10. The top of a flag-stafi gives frhe 
angle of elevation to be 40" v hen observed at a 
distance of ISO feet fiom its base Find its height. 

Ex. 11. I find the angle of elevation of a bird 
flying to be 55°. All of a sudden it dies and falls 
vertical to the ground. I walk straight 100 yards 
and find the bird. At vhat height was it flying? 

Ex. 12. 'When the angle of elevation of the 
sun is 50", the shadow cast by a vertical tower is 40 
feet long- Find the height of the tower. 

Ex. 13. A lamp post casts a shadow 40 feet 
long. If the elevation of the sun is 00", what is the 
height of the post? 

Ex. 14. A cocoanut tree casts a shadow 10 
feet long when the elevation of the sun is 70’. 
Find the height of the tree. 

Ex. 15. A kite is held with a string 50 yards 
long. If the angle of elevation of the kite is 45°, at 
what height is it flying ? 

Ex. 1% Standing at the foot of a sloping hill 
I find the angle of elevation of its top to be 30°. I 
walk up to its top, a distauce of 2,600 yards. At 
Tv hat height do I stand in the end ? 

Ex. 17. A kite with a string 200 yards long 
gets stuck up at the top of a tree. I find the angle 
of elevation of the kite to he 20°. What is the 
height of the tree ? At what distance from the 
tree do I stand ? 
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’ Ex. 18. From the foot of a hill I observe 
the angle of elevation of a fort at its top to be 30\ 
The length of the road from the foot of the hill to 
the fort is 1,500 yards. Find the height of the 
hill. 


Ex. 19. From a point 200 feet from the foot 
of a tower I find the angle of elevation of its top to 
be 18°. The angle of elevation of the top of a 
flagstaff on it is 25°. Find the height of the tower 
and the length of the flagstaft. 

Ex, 20. From a distance of 1000 feet the 
angle of elevation of a cliff is 30°. From the same 
place the angle of elevation of a tower on the top 
of the cliff is 35°. Find the height of the tower 
and the height of the cliff. 

Ex. 21. The angle of elevation of the top of 
an unfinished tower from a point distant 150 feet 
from its base is 45°. How much higher must the 
tower be raised so that its angle of elevation from 
the same point may be 60° ? 

Ex. 22. The angle of elevation of the top of 
a tower is 30°. On walking 100 yards towards the 
tower the elevation is found to be 60°. Find Mie 
height of the tower. 

Ex. 23. The angles of elevation of a tower 
from two places due West of it are 45° and 30°. 
How high is the tower if the distance between the 
places of observation be 100 feet ? 
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Ex. 24. A pigeon sitting on the roof of 
school is observed at an elevation of 30° by a man 
at the gate, and at an elevation of 50° by one 60 
feet in front of the first. Hov high is the bird 
seated ? 

Ex. 25. From the school gate you observe 
the top of a building and note the angle of elevation 
to be 30°. Toil go 80 feet forward and note the 
angle of elevation to be half a right angle. Find 
the height of the tree. (No protractor should be 
used). 

Ex. 26. From my house I observe a bird 
sitting on the top of a tree to be at an elevation of 
10°. I take my gun and walk 700 ji-ards towards 
the tree. Now as I take my aim I find the bird at 
an elevation of 31°. What is the height of the 
tree ? 

Ex. 27. Standing at a place north of Charminar 
I find the angle of elevation of one of the minarets 
to be 69o. I get back 40 feet and observe the 
elevation to be 58°. Find the height of the 
minaret. (Scale 20 feet an inch). 

Ex. 28. From a certain place a man finds 
the angle of elevation of the top of a church spire 
to*De 00°. He w^alks back 100' and then observes 
the angle of elevation of the top to be 45°. 

(i) What is the height of the spire ? 

(ii) At what distance from the church did 
he take his first reading ? 
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Ex. 29. Prom a certain village a surveyor 
observes the angle of elevation of the top of a 
temple Gopuram in another village to be 50°. He 
gets back half a mile and observes the elevation to 
be 30°. What is the distance between the two 
villages ? 

Ex. 30. From my place I observe the sum- 
mit of a hill to be 20°. I walk back a mile and 
observe the elevation now to be 10°. How far is 
my place from the hill ? What is the height of the 
hill? 

Ex. 31. A. man wishing to find the breadth 
of a river, observes from one bank the angle of 
elevation of the top of a tower on the opposite bank 
to be 50°. He then recedes 35 feet and finds the 
elevation to bo 34°. What is the breadth of the 
river ? 

Ex. 32. A scout stands at the edge of a river 
bund and observes the summit of a clifi on the 
opposite side (near the w'ater) to be at an elevation 
of 25°. Then he walks back 100 yards and finds 
the elevation to be 20°. What is the breadth of 
the river and the height of the cM ? 

Ex, 33. A boy observes an aeroplane 10*4)6 
at an elevation of 30°. He walk’s one mile to\vards 
the place over w'hioh the plane is flying and finds 
the elevation of the plane to be 60°. How much 
further must he walk to come directly below the 
plane ? Imagine the plane stationary. 
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Ex. 34. A man o ft. C in. tail staiiding at q, 
distance 30 feet from a lamp post observes the angle 
of elevation of a crow at its top to bo 40'^. How- 
high is the post ? (Scale o fecb= 1 cm.) 

Ex. 3B. Your friend is 6 feet tall. He stands 
12 feet from a lamp post and observes the length of 
his shadow' also to bo 12 feet. Find the height of 
the lamp post. 

Ex. 36. A boy 5 feet tall standing at a dis- 
tance of 100 feet from a Muhjid observes a dove on 
the roof of the building. He finds the angle of 
elevation of the dove to be 30°. How high is the 
roof ? 


Ex. 37. A man 6 feet tali stands at a dis- 
tance of 00 ft. from a tower and observes the angle 
of elevation of the top to be 50°. What is the 
height of the tower ? 

Ex. 38. From the roof of a house 20 feet 
high, a man observes the angle of elevation of the 
peak of a temple Gopnram to be 30°. If the temple is 
200 feet from the house, find the height of the 
Gopuram. 

Ex. 39. A school boy 5' tall observes the 
angle of elevation of a bird by sitting at the highest 
point of a tree to bo 30’. Advancing 50 feet to- 
wards the tree he observes the angle of elevation to 
be 50'’. Find the height of the tree. 
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• Ex. 40. A luin O' tall observes the anplo of 
elevation of the top of a tower from a ccitiiin ])laec 
to be 70“. Getting back OH feet further away from 
the tower ho observes the angle of elevation to be 
80°. Pind the height of the tower. 

Ex. 41. From the roof of a building 20ffc. 
high a buy observes the angle of depri-^siun of a 
bail on the ground to be 30°. Huw far is ilic ball 
from the building ? 

Ex. 42. Standing on the Hussain Sagar 
bund I observe the angle of depression of a duck 
swimming in the water to he 2U . How far is tlio 
duck from the bund if the depth of the water level 
be 30 feet ? 

Ex. 43. From a bridge •iO feet high I observe 
the angle of depression of an engine at the station 
to bo 40b How far is the engine from the bridge ? 

Ex. 44, From a tree 500 feet high I see a 
tiger in a cave which is at a distance of 400 feet 
from the foot of the tree. At which angle to the 
horizo ntal should I aim my gun at the animal ? 

Ex. 45. Standing on a railway bridge, 120 
feet above the rails, the station master observes at a 
depression of 20° a train steaming towards the 
bridge. If the train rans at 12 miles an hour, m 
what time will she enter the bridge- ? 

Ex. 46. A cricket ball has rolled into a ditch. 
You notice from the wicket that the angle of de- 
pression of the ball is 20 . You advance 20 feet 

14 
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towards the ball and notice that the angle o| de- ' 
pression is 50°. Find the depth of the ditch. You 
are 6 ft. tail. 

Ex. 47. From a certain point on the plain 
the angle of depression of a ball Ijdng in a ditch is 
observed to be 10°. On getting 50 feet nearer the 
angle of depression is found to be 40° more. Find 
the depth of the ditch. You are 5 ft. tall. 

Ex. 48. A motor car is driven at a uniform 
speed towards a cliff. The angle of depression 
of the car from the summit of the ceiff when it is 
1340 yards from the base of the cliff is 30°. Three 
minutes later the angle is found to be 60°. Find 
the speed of the car per hour. 

Ex. 49. While flying at a height of 300 
feet a man in an aeroplane observes the angle of 
depression of your school to be 18°. What distance 
should the plane fly straight to be Just over the 
school ? 



CHAPTER XIII 


I. QUADRILATERALS 

A figure bounded by four straight lines is 
called a quadrilateral. 

The bounding lines are its sides. 

The line joining a pair of opposite vertices is a 
diagonal. 

[Note; — ^In all constructions first draw a 
rough figure. Mark the data. Then the rough 
figure will suggest the method.] 

CONSTRUCTION XY 

Construct a quadrilateral ABCD in which AB 
»2-2 ", BC = l-2 ", CD=l-6 ", DA=1 ", AC-2", 

Construction : — ^Eirst construct the triangle 
ABC in which 
a=l-2", 6 = 2" 
and c = 2‘2". 

Then find the 
point D distant 
1'6" from C 
and 1" from A. 

Join AD and A 
DC. ABCD 
is the required quadrilateral. 

Note; — Constructions of quadrilaterals must 
always be considered as that of drawing two 
triangles, 
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Ex. 1. Construct the following quadri- 
laterals : — 

(i) AB = 6 cm., BC=5 cm., CD = 4 cm., DA = 
5'4 cm., AG = 3-6 cm. 

(ii) AB = l-4''. BC-l”, CD=2", DA = l-3", BD 

(ii) XY=7 cm., YZ = 5 cm., ZW=4 cm., ■WX = 
C cm.. XZ= B7 cm. The figure is XYZW. 

Ex. 2. Describe the quadrilaterals in the 
following cases : — 

(i) AB = l-0", BC = 1*3", lB = C0“, AD = 1-8", 
DC = 2'. 

(ii) AB = 4cm., lA= 70“, AD=5 cm., BC= 
4‘5 cm. and DC *=5*6 cm. 

(iii) AB=7 cm., BC=6 cm., AD=6‘6 cm., DC 
= 4-7 cm. LD = 90'’. 

(iv) AB = 2", AD = 1•5^ BC=2-3", DC =2", 
lC“100“. 

Ex. 3-* Draw quadrilaterals of the following 
data and find the length of the other diagonal in 

(i) A0 = 6‘5cm., AB=4*3 cm., B0=5 cm., 
LDAG = 40°, lDCA=45°. 

(ii) AC = 2-6", AD = QT, DC - IB", L BAC » 60°, 
LBCA=80". 
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(iii) BD=8 cm., BC = 4'7 cm., DC = 5 cm., 
L ABB = 58% i.ABD^lO". 

(iv) AB=1-G", AD=l‘r, DC = 2" lCDB = 45; 
BCD= 50=. 

Ex. 3. In each of the quadrilaterals in ex- 
ercises 1,2 and 3 find the sum of the four angles, 
lYhat do you notice ? 



Ex. 4. ABCD is a quadrilateral. Into how 
many triangles does a diagonal divide it ? What 
is the sum of the angles in each triangle ? What is 
the total sum of the angles of both the traingles ? 

What do you learn from this about the sum of 
the four angles of a quadrilateral ? 

Ex. 5. Describe the following quadrilaterals. 
Calculate the fourth angle in each, and verifyjjy 
measurement. 

(i) AB = 5-3 cm., BC-5 cm.. lB=110”. 
lA= 80“ and lC=90°. 

(ii) BC=2-2", DC = l-5". lB=80°, LG=100'>. 
D=95% 
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(iii) AB = 6 cm., AD“4‘5cm., LA=120“, 

LB = B5=. lD=7.5^ 

(iv) AD=l-o", DC=1%5", lD=130°, lA=90'’, 
0 = 00 °. 

Ex. 6. Construcfe a quadrilateral PQES 
in which PQ = C cm., PE=5 cm., LQPE=707 SP= 
4'5 cm., SE=4 cm. Mark A, B, C and D the mid- 
points of PQ, QE, ES and SP respectively. Join 
AC and BD. Measure their lengths. What do 
you notice ? 

Ex. 7. A quadrilateral field ABCD has the 
following measurements ; — 

AB=400 metres, BC=300 m., CD=500m., AD 
«350 m., and the diagonal AC = 600m. 

Draw a plan of the field (Scale 1 cm. = 100m.) 
Find the length of the other diagonal. 

Ex. 8. ABCD is a quadrilateral field in 
which AB = 198 yards, BC=2C4 yards, AC =330 
yards, DC is perpendicular to AC and is equal to 
165 yards. Draw a plan of the field to a scale 
1 cm. to 33 yards. How far is D from A ? 

Ex. 9. The diagonals AC and BD of a qua- 
drilateral plot of ground are 28 yards and 21 yards 
respSbtively. The ^ides BC, CD and DA are 10, 
17 and 25 yards respectively. Describe the qua- 
drilateral to a scale 1" to 10 yards, and find the length 
of the side AB. 

Ex. 10. In a circle of radius 4 cm., draw 
any quadrilateral ABCD such that the vertices are 
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opi the oircumierence. Find the sum of (i) LA and 
LC (ii) lB and lD. What do you notice ? 

Ex. 11. Describe half a dozen circles. In 
each draw a quadrilateral so that the vertices lie 
on the circumference. In each quadrilateral find 
the sum of a pair of opposite angles. What do 
you learn from the results ? 

Ex. 12. Construct a quadrilateral ABCD in 
■which AB = 5 cm., lB = 80’, lA“ 98“, AD = 6 cm., 
LD=100°. Find the fourth angle. What is the 
sum of each pair of opposite angles ? Describe a 
circle about the triangle ABC. Does the circle 
pass through D also ? 

Ex. 13. Draw half a dozen quadrilaterals, 
the sum of a pair of opposite angles in each being 
two right angles or 180°. Describe circles to pass 
through any three vertices. Show by drawing 
the figures that in each case the circle passes 
through all the vortices of the quadrilateral. 

Ex. 14. Describe half a dozen quadrilaterals 
such that in none the sum of a pair of opposite angles 
is 180°. Describe circles about any three vertices 
in each. Do those circles pass through all the 
vertices ? What do you learn from1}he results of< 
exercises 10, 11, 12 and 13 ? 

Ex. 15. Construct a quaHrilatoral ABCD in 
which AB-7cm., BO^G cm., lB = 70°, CD=4 cm. 
and is parallel to AB. Join P and Q the mid- 
points of AD and BC. Measure PQ and find how 
much of AB-f CD is PQ. 
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II— TEAPEZlUil 

A trapezium, is a quafldlafccral thafc has one 
pair of opposite sides parallel. The other two sides 
arc called the slant sides. In exercise 15 ABCD 
is a trapezium. 

Ex. 16. Construct a trapezium A B C D 
having given : — 

(i) BC = 2", CD = l-5". L C = 85», DA= 
1-2”, DA is parallel to BC. 

(ii) AB = 3.5cm., BC = 6cm., L A=120“, 
AD =4 cm., AD is parallel to BC. 

(hi) CD-2-2'’, AD-1-7”, L D=110°, 

lG— 50h AB is parallel to DC. 

(iv) AD is parallpl to BC, AB— 6 cm., 
BC — 6 cm., AC = 4 cm., AD = 4-5 cm. 

(v) DC is parallel to AB, AD =3-5 cm., 
DC=4cm., AC=5-4cm., AB=3cm. 

(vi) AC = 6om., BG=6cm., AB = 4cm., 
AD is parallel to BC, and lACD = 60° 

In each of the trapeziums join the mid-points 
of the slant sides, and find by measurement how 
mu®^- that line is of ^the sum of parallel sides. 

III— PAEALLELOGEAMS 

A quadrilateral which has its opposite sides 
parallel is a parallelogram. 
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- Ex. 17. Coiibtraet a paraliciogram ABCD in 
which AB ---2", BC-^^l'o’’, AC = 1'3'’. (Draw tho 
triangle ABC. Throiigh A draw a straight line 
parallel to BC. Through 0 draw a straight line 
parallel to AB. Let the parallels meet in 1 ). 
ABCD is the Parallelogram.) 

Ex. 18. Construct tho following parallelo- 
grams : — 

(i) AB = 5 cm., BC = 4-5 cm., LB = G0\ 

(ii) AB = 2'’, AD=P5’', LA=110h 

(iii) BC = 6 cm., CD = 5*5 cm., lC = 58'. 

(iv) AD =3-7 cm., DC = 6--3 cm., lD=701 

(v) AB = 2-5", BC=l-8’', AC = 2A 

(vi) DC = 5 cm., AD =4 cm., AC=4’8 cm. 

(vii) AD=2", AB=2-3’', BD=P5". 

(viii) DC =7 cm., BC = 6 cm., BD=5 cm. 

(is) AB=3’8 cm,, BD = 4-9 cm., lABD 

= 40=. 

(s) AB=2-3’’,AC=l-5”, lBAC = 4o“. 

Ex. 19. In each of the above parallelograms 
measure and find the following : — 

(i) Lengths of opposite sides. 

(ii) The magnitude of opposite angles. 

(iii) Draw the diagonals, and find in what 
ratio the point where they meet divides 
the diagonals. 


15 
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Pbopeeties of a paeallelogram, 

(i) The opposite sides are equal. 

(ii) The opposite angles are equal. 

(iii) The diagonals bisect one another. 

Ex. 20. Using property (i) construct a 
parallelogram ABCD in which AB = 6 cm., BC = 6 
cm., LB = 70^ (Draw the triangle ABC. Find a 
point D distant 5 cm. from C and 6 cm. from A. 
Join AD, AC. ABCD is the required parallelo- 
gram). 

Ex. 21. Construct the following parallelo- 
grams by the method of Es. 20. 

(i) AB = 4 cm., BC = 6 cm., AO = 5 cm. 

(ii) AC =6 cm., lACB = 60°, lCAB=20“. 

(iii) BC=2'', lB=85“, lAOB=30°. 

(iv) AD ==4-8 cm., lDAC = 60°, AG = 6-6 cm. 

Ex. 22. If one angle of a parallelogram be 
75', find the other angles. 

Ex. 23. In the following cases one angle of 
the parallelogram is given, find the other angles 
(i) 100' (ii) 60“ (iii) 70° (iv) 125° (v) 46° (vi) a right 
angle (vii) one third of a right angle (viii) 130°. 

Ex. 24. CTonstrucii a parallelogram PQES in 
w'hich each of the sides =5 cm., and one diagonal 
PE -6 cm. Draw the diagonals and find at what 
angle they cut one another. The figure PQES is 
called a rhombus. 
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IV-*-Ehombus, 

A rhombus is a parallelogram in ’which all the 
sides are equal. 

Ex. 25. Construct the folio-wing rhombuses 

(i) side =5 cm., one diagonal =7 cm. 

(ii) side =2‘5h one diagonal==2’8''. 

(iii) side =6 cm., one angle =80°. 

(iw) side =1*7”, one angle =120°. 

(■y) side = 4’8 cm., one angle = a right angle. 

(-^i) side =2”, one diagonal =2". 

Ex. 26. In each rhombus in Es. 25 measure 
the angles which the diagonals make with one 
another. What do you notice ? 

Ex. 27. Using the property . that the dia- 
gonals of a rhombus bisect each other at right 
angles construct the following rhombuses in 
which the diagonals are — 

(i) 7 cm. and 6 cm. 

(ii) 2" and 3". 

(iii) 5.6 cm. and 8 cm. 

(iv) 2'5" and 1'7" 

(y) 2 cm. and 9 cm* 
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T— PtECTANGLES. 

Ex. 28. Construct a x^f^rallelogram ABCD 
in which AB = 3.7 cm., AD = 5 cm., LA=aright 
angle- 

Ex. 29. If one angle of a parallelogram is a 
right angle'what is the magnitude of each of the 
other angles ? 

A rectangle is a parallelogram in which all the 
angles are right angles. 

Ex. 30. Construct a rectangle ABCD 
in which AB = 5 cm., and BC = 4cm. (Draw a 
straight line AB = ocm. At B draw a perpendi- 
cular BE =4 cm. Find a point D distant 5 cm. 
from C and 4 cm. from A. Join AD, DO. ABCD 
is the required rectangle). Measure the diagonals. 

Ex. 31. Describe the following rectangles in 
which two sides of each rectangle are given : — 

(i) 6 cm., 3 cm. (ii) 1*5", 1" (iii) 2", 1'3" (iv) 
6‘8 cm., 4 cm.'(v) 7 cm., cm. (vi) 6 cm., 6 cm., 
(vii) 8", 2*5" (viii) 2", 2" (ix) 8 cm., 8 cm. (x) I'S", 1‘8". 

Ex. 32. In each rectangle drawn in exercise 
3‘1, measure and compare the lengths of the diago- 
nals. What do you notice ? 

Ex. 33. What is the sum of a pair of 
opposite angles in any rectangle. With the 
point of meeting of the diagonals as centre 
and its distance from any vertex as radius describe 
circles about each of the .rectangles in exercise 32. 
What do you notice ? 
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Ex. 34. Construct a rectangle ABGD in 
which each diagonal =2" and one side AB = 1*6". 
(First draw the right-angled triangle ABO in 
whi ch the hypotenuse AC = 2" and x\B = 1'5”. Then 
complete the rectangle ABCD). 


Ex. 35. Construct the following rectangles 
in wFich one side and one diagonal are given : — 


One side= 

! 

3 cm. 

1-7" 

4cmJ 

i i 

2-5" 1 

! ! 

6 cm. 

i 

' 1*6" 

i 

Diagonal = 

5 cm.i 3" 

! 

! 

8.5cm^ 

! 

3-3” 

1 : 

S cm. 

i i 

2*3" 


Describe circles about each rectangle. 


YI— Squares. 

A rectangle which has all its sides equal is 
called a square. 

Ex. 36. Construct squares on the following 
sides: — (i) 1" (ii) 2*5" (iii) 3" (iv) 3‘5" (v) 6" (vi) 
1 cm. (vii) 2*4 cm. (viii) 3*6 cm. (ix) 4 cm. (x) 5 cm. 

Measure in each the diagonals and the angles 
which the diagonals make with one another. 
"What do you notice ? 

Ex. 37. Construct several squares and join 
the midpoints of the adjacent sides in order. By 
comparing the sides and angles of each new figure 
determine what kind of quadrilateral it is? 
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Ex. 38. Construct a square AECD in -whieh 
each side =7 ’6 cm. Divide AB, BO, CD and DA 
each in the ratio of 1 : 2 at P,Q,E and S respective- 
ly. Join P,Q,B. and S in order. Measure the sides 
and angles, and find what figure is PQRS. 

Ex. 39. In a circle of radius 4 cm. draw two 
diameters AC and BD at right angles to one another. 
Join AB, BC, CD and DA in order. Pind what 
figure is ABCD. 

Ex. 40. Inscrible squares (one in each) 
in the following circles of radii : (i) 3'5 cm. (ii) 5, 
cm. (iii) I'S" (iv) 4 cm. (v) 1". 

Ex. 41. In each of the squares in exercise 40 
draw perpendiculars to the diagonals at both their 
ends. What figure is formed in each case ? 

Ex. 42. Describe squares(within and without 
the ch’cle of diameter (i) o’5 cm. (ii) 2" (iii) 7 cm. 
(iv) 2" (v) 6 ’7 cm. 

Ex. 43. Describe a square ABCD each side 
beifi^ 4‘5 cm. At X and C draw perpendiculars to 
the diagonal AC. Similarly at B and D draw 
perpendiculars to BD. Produce the perpendiculars 
both ways meeting one another at P, Q, R and S. 
Pind what figure is formed. 

I * 



Ex. 44 Describe a square ABCD on a side of 
5 cm. Leb the diagonals loross at 0. With 0 as 
centre and radius 3 cm., draw a circle cutting AB 
at K and L, BC at M and JT. OD at P and Q, BA 
at E and S. Join ML, NP, QE, and SE, and 
produce them both ways. What is the resulting 
figure? Show by that the diagonals of both the 
figures pass through the same point. 



CHAPTER XIV. 

REGULAR POLYGONS 

A pohjdon is a figure bounded by more than 
four sides, What do you call a figure of three sides, 
and a figure of four sides ? 

A regular polygon is one ■sNhich has all its sides 
and angles equal. 

A regular polygon of five sides is called a pen- 
tagon, that of six sides a hexagon, that of eight 
sides an octagon and that of ten sides a decagon. 



,The figure is a regular polygon of sis sides 
inscribed in a circle. 

All sides subtend equal angles at the centre (0). 

All the angles at 0 are together equal to four 
right angles or 360“. 


0|1Ao 

••• cacli side subtends at 0 an angle = - = 60°. 

6 

If the figure has n sides, the angle subtended 

3no^ 

at the centre by each sidc=- ■* 

n 

I— General Construction for a Poligon 
IN A Circle 


COXSTEUCTIOX XYI 

Inscribe a regular Poh-gou of x sides in a circle 
of radius r". 

"With 0 as centre describe a circle of radius r' 
Prom 0 draw two radii OA and OB so that angle 

AOB = '^^. Join AB. Set oli chords round the 

X 

circumference each equal to AB. 

II— A Tangent 
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OA is the radius of a circle. You will find ihafc 
the straight line drawn perpendicular to OA at A 
merely touches the circle. Other perpendiculars 
either cut the circumference at two points as MN, 
or do not meet at all as XY. 

PA is called the tangent to the circle at A. It 
doet> not cut the circle as UN but merely touches it. 
The tangent is at right angles to the radius at the 
circumference. So to draw a straight line to touch 
the circle at a point on the circumference, draw the 
perpendicular at that point to the radius through it. 

III. — Polygon about a Ciecle. 
CONSTRUCTION XVII. 

Circumscribe a polygon of x sides about a 
circle of radius r cm. 

Construction — In a circle of radius r cm. draw 
two radii OA and OB (0 being the centre) making 
the angle AOB = 5^ . Take the length of AB in 
your compasses, and step off along the circumfer- 
ence. Call the points .of division C,D,E etc. 
Draw tang*nts to the circle at those points. The 
resulting figure is the polygon required. 

Ex. 1. What is the magnitude of the angle 
at the centre in a regular figure of (i) six sides (ii) 
five sides (iii) eight sides (iv) nine sides (v) ten 
sides (vi) twelve sides (vii) fifteen sides (viii) 
eighteen sides (ix) thirty sides? 
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^ Ex. 2. Dc'ieribo tbo following inscribed and 
nrcinnsciibcd polygons. (Protractor can be used 
oo draw the angle at the centre). 


Number of sides ' 
of the polygon. 


6 b 9 10 12 

i 


Eadius cf the 
circle 


3 cm. l‘7"d cm.o'ocm. 


o<' 


u 


Ex. 3. Describe the fuliowing polygons in 
and about the circles with ruler and compasses only’. 


No. of sides 

* • « 

... 

6 

8 

16 

1 

Eadius 


1 

■HI 

i 0*1 

6 cm. 


Ex. 4. In each of the polygon's in exercises 2 
and 3 draw a perpendicular to the side from its 
centre. With the length of the perpendicular as 
radius, and with the centre of the original circle as 
centre describe a circle. What do you notice in 
each case ? 

Ex. 5. In a circle of radius 6 cm. draw two 
diameters at right angles to one another. _ Draw 
bisectors of the angles between them. J oin the 
ends of the four diameters in order. What is the 
resulting figure ? 
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Ef. 6. In a circle of radius 2” draw tiwo 
diameters at riaht angles to one another. Draw 
bisectors of the angles between them. Draw 
tangents to the circle at the ends of the four 
diameters. What is the resulting figure ? 

Ex. 7. Using exercises 5 and 6 construct 
octagons in and atout the circles of radii (i) 2’3" 
(ii) 7 '5 cm. (iii) 6 cm. (iv) 1-7". 

Ex. 8. AB is one side of a hexagon in a 
circle whoso centre is 0. OA and OB are joined. 
What is the magnitude of each of the angles of the 
aOAB? What kind of triangle is OAB ? What 
is the length of a side of the hexagon in a circle of 
radius x" ? 

Ex. 9. Use exercise 8 to describe hexagons 
in circles of diameters (i) 5 cm. (ii) 1‘2" (iii) 7 cm. 
(iv) 1-5". 

Ex. 10. Calculate the angle which the radius 
makes with a side of the polygon and describe (i) a 
hexagon on a side of 3 cm. (ii) an octagon on a 
side of 1‘6" (iii) a pentagon on a side of 4'5 cm. 



CHAPTER XV. 

AREAS. 


I— Rectangles. 

The amoiint of space enclosed -within the boun- 
ding lines of a figure is its area. 

Construct a square on a side = one centimeter. 
The figure is usually called one centimetre-square. 
The space enclosed within this square is said to 
have an area of one square centimeter. 

Construct a rectangle ABCD in which AB = 8 
cm. and AD = 5 cm. 

D 


u 


8. cm. « 

Fig. No. 1 

Di-^^ide AB into 8 equal parts and through the 
points of division draw parallels to BC. Similarly 
divide AD into 5 equal parts and through the 
points of division draw parallels to AB_. 
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rig. No, 3 


A ABC in figure (3) is not; righfc-angled. Con- 
sijrucfc a rectangle BCXY on BO having the same 
height AP (the perpendicular from A to BC). 

AYBP and AXCP arc also rectangles. 

Area of the a ABP=i rectangle AYBP. 

Area of the a ACP= J rectangle AXCP. 

Adding thfesc, vfe get, 

Area of the a AB0=| rectangle BCXY. 

= BCxCX. 

= |BOxAP. 

Area of any triangle 

one side X the perpendicular on it from the 
opposite vertex. 

= J base X altitude (height.) 



JL^t/ 


* 

, Ex. 3. Find the areas of the triangles in each 
of which one side and the perpendicular on it from 
the opposite vertex are as follows : 


One side ='iUcm. 6" 

i 

8 cm. 

.5" 7‘dcm. 

i 

Perpendicular , 


3'' 4 cm. 

on it= .jcm. 7” 

9 cm. 


Ex. 4. Draw the required pcrpei!dicuhr& in 
exercises 1, 12, 19. dh of Chapter X and after 
measuring them calculate the area of each triangle. 


Ill — QUADIULATLIIALS 

A quadrilateral may be cun'-idcixd a^. two 
triangles, p and // are lengths of perpendiculars 
from A and G on BD. 



Area of the quadrilateral ABCD 

=Area of AABD+area of a BCD. 


17 



= ]l- BDxp+1 BDxp'. 

= JBD (p+p'). 

= l the diagonal X tho bum of fchc perpen- 
diculars on ifc from opposite vertices. 

Ex. 5. Find the areas of quadrilaterals in 
exercises 1 and 2 of Chapter XIII by drawing per- 
pendiculars from opposite vertices to a diagonal. 

IT — ^Parallelogram 



ABCD is parallelogram. Draw AP, BQ per- 
pendicular to DC (or DC produced). 

ABQP is a rectangle standing on the sams 
side of ABj^and having thfe same height. 

If aBQC is cut out and placed on the aAPI 
ho^h will he found equal. 

r 

Area of parallelogram ABCD 

^area of rectangle ABQP. 
-ABxBQ. 
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- Olio side X the perpendicular distance 
between it and tlie opposite parallel, 

= base X height. 

Ex. 6. Find the areas of the parallelograms 
in exercise 19 and 2‘3 of Chapter XTIT. 

V — Use of Geafh Papef. 

Ordinary squared graph paper is divided into 
inch squares, and each inch square is divided into 
small squares, each side being of an inch. In 
the figure the square within is an inch square. 



One inch-square contains 100 small squares 
each being a tenth-inch-square. So each small 
square = 10 of a square inch. 
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By counting -we find that figure ABCD con- 
tains 63 small tenth-inch-squares. 


The area of ABCD= of a square inch. 

= -63 sq. in. 

In figure PQR the outline runs through some 
of the small squares. In such cases portions of a 
small square ’wdiioh seem to be one half or more 
within the figure should be taken as one, and those 
which are less than one-half should not be counted 
at all. 

Figure PQR contains 102 small squares. 

The area =?x2u ='1*02 sq. in. 

YI. Miscellakeous Sums on Aeeas. 

Draw the figures in the following exercises on 
graph paper and yerify your calculation by count- 
ing the squares. 
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Ex. 7. Find the area of a rectangular plot of 
ground, of which a plan 10 ft. to one inch measures 
5" bj 4". 

Ex. 8. The badminton court is a rectangle 
80 ft. by 40 ft. Draw a plan of the court and find 
its area. 

Ex. 9. Two adjacent sides of a field in the 
form of a parallelogram are 35 miles and 45 miles. 
The included angle is 00“. Draw a plan and find its 
area. (Scale r'=10 miles.) 

Ex. 10. The area of a parallelogram ABCD 
is 6 sq. in. If the base is 4 inches find the height ; 
and construct the parallelogram when the diagonal 
BD=2-5". 

Ex. 11. The area of a rhombus is 3'6 sq. in. 
If each side is 1'8“ find the height and draw the 
figure. Measure the diagonals and find half their 
product. What do you notice ? 

Ex. 12. The area of a triangle of base 4" is 
equal to that of a square on a side 3 inches. What 
is the height ? If one base angle is 70°j construct 
the triangle. 

Ex. 13. What should he the height of (i) a 
triangle of base 3" (ii) a rectangle with one side 3" 
(iii) a parallelogram of base 3" so that the area of 
each may be equal to that of a square on a side 3"? 
Draw the figures. 
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Ex. 14. Braw a aiiadrilateral ABCD suT^h 
that AB = 2 , BC = 1*7", CB=r, DA=l-o" and one 
diagonal AC = 2'1". [Make the necessary measure- 
ments and calculate its area. 

Ex. 15. A quadrilateral field has the follow- 
ing measurements:- BC=350 yards, AB=280 yards, 
CI)=230 yds., AB=190 yards, and the diagonal 
AC = 250 yards. Draw a plan and find its area. 

■^TI. CincLis. 

1. Tomeantre a curved line : Make a mark 
on a piece of cotton thread with ink, and place the 
thread with the mark at one end of the given line. 
Then holding it there with the nail of the first 
finger of the left hand make a short length of the 
thread coincide with a portion of the line and hold 
it down with the nail of the first finger of the right 
hand. Bring the left finger close up to the right 
finger and proceed as before till the other end of the 
line is reached. ' The length of the thread used is 
then measured by stretching it over a scale. 

Draw' -several curved lines and practise 
measuring them. 

**2. Circumference of a cirle : Draw a circle 
of diameter 7 cm. Mark a point P on the circum- 
ference. Starting from P lay a thread round 
the circumference as directed in the above para. 
Then stretch the thread used over a scale and find 
the length of the circumference of the circle. 





Describe circles of diameters 3’o", O'S cm., 
ll‘2 cm., 10‘.5 cm., 2‘8 cm. Measure the circum- 
ferences and tabulate your results thus : — 


Diameter. 

Circumference. 

Circumference. 

lliamclcr. 


! 

i 


You will find that the ratio in the last column 
is always the same. It is about 3'14'2 and is 
usually remembered as the fraction The length 
of the circumference of a circle = V 11^*= diameter. 
To calculate the circumference of a circle multiply 
its diameter by V* 

Find the length of the circumference of each of 
the circles of diameters 7" ; I’d"; 14 cm. ; 8‘4 cm. ; 
60 ft.; 70 yds; 20 yds; 30 ft. 

3. Area of a circle = x r^. Describe a circle 
of radius 1‘4" on a graph paper. Find the area of the 
circle by counting the squares. Then find the 
value of X T xl‘4xl'.^. The results will approxi- 
mately be the same. 

Find the area of each of the circles of radii ; 
3'5", 4*2", 7 cm., (3’3 cm., 70 ft., ^84 yards. 





Miscellaneous Exercises. 

A 

Ex. 1. From a point 0 draw straight lines 
OA, OB. OG, OD and OE in different directions. 
What is the sum of all the angles so formed? 

Ex. 2. Draw several pairs of straight lines, 
so that, in each pair the two lines cut one another. 
Draw the bisector of one angle in each case and 
produce it. Find how the bisector in each case 
divides the vertically opposite angle. What do you 
learn from these results ? 

Ex. 3. (a) Construct a triangle ABC. Draw 
a straight line XY=BO. At X make an angle YXZ 
= lBAC and XZ =AC. Join YZ. On a thin piece 
of paper make a tracing of the triangle XY’Z and 
lest by applying it to the triangle ABC, such that 
X falls on A, XY along AB and XZ along AC, 
whether the tracing can be exactly fitted over the 
A ABC. 

(&) Construct several pairs of triangles, such 
that in each pair two sides and the included angle 
of one triangle are equal to two sides and the in- 
cluded anglg of the other, 'each to each. In each 
|)air test by seeing if a tracing of one triangle can 
be exactly fitted over the other. 

Ex. 4. Construct several pairs of triangles 
such that in each pair throe sides of the one are 
equal to three sides of the other. As in ex. 3 (h) in 
each pair test by seeing whether a tracing of one 
triangle can be exactly fitted over the other. 


ik 
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-Ex. 5. Couhtnicfc .several pairs of triangles 
such that in each pair one side and t^vo angles at 
its end-^ in one triangle are equal to one side and 
the correspoudingft angles in the other triangle. As 
in the picviou exercises test by seeing ^\hcthcr a 
tracing of one triangle can be exactly fitted over 
the other. 

Ex. 6. Hov.’ many figure.s can bo drawn if 
only the three angles of a triangle are given? Can 
the tracing of any one triangle be exactly fitted 
over any other ? Arc the sizes of all triangles so 
drawn equal ? 

If a tracing of one triangle can be exactly fitted 
over another triangle, then the one is said to 
coincide with the other. The two triangles ai e said 
to be coincident. Comcident or congruent triangles 
are equal in all respects, i. e., three sides and three 
angles of the one are equal to the corresponding 
sides and angles of the other triangle. 

From the results of the previous exercises state 
under what all conditions can triangles bo equal 
in all respects. 

Ex. 7. Construct a triangle ABC in which 
a=2'5 in., LB = 67r and c=2 in. Produce AB and 
AC to D and E respectively. Draw’ the bisectors of 
the angles DBG and ECB. Let them meet in Of 

(i) From 0 draw perpendiculars to the sides o! 
the triangle and mo.asusc their lengths. "What do 
you notice ? 


18 
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(ii) AYitli 0 as centre and radius equal to 
any one of the perpendiculars describe a circle. 
Wiiat do you notice ? 

Ex. 8. r sc the method in ex. 7 to draw a 
circle to touch externally the sides of a triangle 
ABC in which a=4 cm., 6 = 5 cm. and angle C = 46“. 

Ex. 9. Draw a triaugle ABC in which 6 = 2 
in., lA= 75'’ and c=‘2'5 in. Find D, B and F the 
mid-points of the sides BG, CA and x\B respectively. 
Find also X, Y and Z, the feet of the perpendiculars 
from A, B and G to the opposite sides. Show by 
drawing that the circle passing through D, E and 
F also passes through X, Y and Z. 

Ex. 10. Draw a triangle ABC in which BC = 
7 cm., angle B = 60° and L C = 45°. From the vertices 
draw' perpendiculars AP, BQ and CR to the oppo- 
site sides. Describe a circle about PQR. Let the 
circle cut BC, CA. and AB at X, Y and Z res- 
pectively. Find how X, Y and Z divide the respec- 
tive sides. 

• 

Ex. 11. Describe a circle about a triangle 
ABC in which a=l‘5 in., 6 = 1'7 in., and c=2 in. 
Mark a point P on the circumference. From P 
drop perpendiculars PX, PY and PZ on BC, AB 
and CA respectively (produced if necessary.) Show 
from your construction that X, Y and Z lie in the 
same straight line. 

Ex. 12. Construct a triangle ABC in which 
a=4 cm,, L B = 40°, L 0=100°. Produce BA to any 
point P. Bisect the angles BAG and CAP. Let 
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the hiseetorF! meet BC and BG produced in X and 
Y. On XY describe a semi-circle. 

Ex. 13. Construct a quadrilateral ABGD in 
which AB = 1.5", BD=2", BC = 1.8" n DBG =30’ and 
L ABB = a right angle. Find P, Q, R and S the 
mid-points of AB, BC. CD and DA resj^cctively. 
Join them in order and find what kind of figure is 
PQBS. 

Ex. 14. On a side of I'S" describe a square. 
At both ends of each diagonal draw pei’pendieulars. 
Produce the perpendiculars till they cut one 
another. What is the resulting figure ? Suggest a 
method of describing a square about another square. 

Ex. 15. On a side of 3" describe a square. 
Join the mid-points of the adjacent sides in order. 
What is the resulting figure ? Give a method of 
describing a square within another given square. 

Ex. 16. Describe a circle about an isosceles 
triangle ABC in which the base BC*=4: cm., and 
angle A = 36°. Draw the bisectors of the equal angles 
B and C. Let them cut the circumference again at 
X and Y. Join AX, XC, AY and BY. What kind 
of figure is AXCBY ? 

Ex. 17. Give a method of describing a pen- 
tagon on a side of one inch. 

Ex. 18 (i) On squared graph paper draw a 
right angled triangle in which l_A = a right angle, 
b = 3" and 0=4" Construct squares on the three sides. 
Add the are^s of the squares on AC and AB, and 
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compare their sum with the area of the square on 
the hypotenuse. "What do you notice ? 

(ii) Describe several right angled triangles on 
graph paper, and compare the area of the square 
on the hypotenuse with the sum of the squares on 
the other two sides. 

Ex. 19. Find the area of the square on the 
hypotenuse of each of the following right angled 
triangles, in which the sides containing the right 
angle are — ' 

(i) 3" and 4" (ii) 1" and 2" (iii) 4 cm. and 5 cm. 
(iv) G cm. and 7 cm. (v) 12 ft. and 5 ft. 

Ex. 20. (i) Inscribe a hexagon in a circle of 
radius 2". Join the mid-points of the adjacent sides 
of the hexagon. AYhat figure is formed ? Again join 
the mid-points of the adjacent sides of the new 
figure. Find what figure is again formed ? 

(ii) Give a method of inscribing a hexagon in 
another given •hexagon. 

B 

« 

Ex, l.« What is the sum of the adjacent 
angles which one straight line makes w'ith another 
on one side of it ? 

Ex. 2. What do you known about vertically 
opposite angles when one straight line cuts another. 

Ex. 3. What do you knowa about angles in 
■ same segment of a circle ? 
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Ex. 4. How many times is the angle at the 
centre of the angle at the circumference, both 
standing on the same arc and on the same side of 
it? 


Ex. S. What is the magnitude of the angle 
in a semi-circle ? 

Ex. 6 In what ratio does the perpendicular 
drawn from the centre of a circle to a chord divide 
it? 


Ex. 7. What angle does a chord in a circle 
make with the line joining its mid-point to the 
centre ? 


Ex. 8. Of all straight lines drawn from a 
given point to a given straight line which is the 
shortest ? 

Ex. 9. How will you find the distance of a 
point from a given straight line ? 

Ex. 10. When two straight liijes are parallel 
and a third line cuts them, what do you know 
about: — 

(i) pairs of alternate angles, 

(ii) pairs of corresponding angles, 

and (iii) the sum of a pair of interior angles on the 
same side of the cutting line ? 

Ex. 11. If a straight line cuts two other 
straight lines, under what all conditions can the 
two straight lines be parallel ? 
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Ex. 12. A point P is ahvays at tbe saffie 
distance fiom a given straight lino. On what line 
does P lie ? 

Ex. 13. What is the sum of the three angles 
of any triangle ? 

Ex. 14. (a) What is the condition that a 
triangle may he described with three given lenghts 
as sides ? 

(b) Can the sum of any two angles of a triangle 
be less than the third side ? 

Ex 15. What do you know about the base 
angles of an isosceles traingle ? 

Ex. 16. How does the bisector of the vertical 
angle of an isosceles triangle divide the base. 

Ex. 17. On what line does the point which is 
always equidistant from two given points lie ? 

Ex. 18. What is the magnitude of each angle 
of an equilateral triangle ? 

Ex 19. If from the mid-point of the side of a 
triangle a sti^ight line is drawn parallel to another 
side, how does it divide the third side ? 

Ex. 20. If a straight line joins the 'mid-points 
of two sides of a triangle, how is it related to the 
third side ? 


'''x. 21. What is the method to describe a 
(i) abort (ii) within a given triangle? 



Ex. 22. AYliat is the sum of the four angles 
of a quadrilateral ? 

Ex. 23. What is the sum of a pair of opposite 
angles of a quadrilateral through the vertices of 
which a circle passes ? 

Ex. 24. What do you know about a pair of 
opposite angles in a parallelogram. 

Ex. 25. How do the diagonals of a parallelo- 
gram divide each other ? 

Ex. 26. Are the diagonals of a rectangle equal 
or unequal ? 

Ex. 27. At what angle do the diagonals of a 
rhombus cut each other ? 

Ex. 28. How will you describe a regular 
figure of n sides in a circle of radius r (i) within 
the circle (ii) about the circle ? 

Ex. 29. Give the formula for finding the area 
of (i) a rectangle (ii) a parallelogram* (iii) a triangle 
(iv) a quadrilateral (v) a trapezium (vi) a cicle. 

Ex. 30. What do you know about the area 
of the square on the hypotenuse of a right angled 
triangle, and the sum of the areas of squares on the 
other two sides ? 
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